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2 THE CIVIL SERVICE ARITHMETIC. 

6. When any one of these figures stands by itself, it has 
what is called its simple value, which never varies. When 
two or more figures are used to express a number, all 
except that in the unM place (to the right of the other 
figures), have what is termed a local value, which varies 
according to the distance of the figure from the units* 
place. Thus, if a figure stand one place to the left of 
the units' place, its local value is ten times its sinvple value ; 
if two places to the left, its local value is one hundred times 
its simjple value, and so on. 

7. 1, 3, 5, 7, &c., are called odd numbers : 2, 4, 6, 8, &c., 
are called eveji numbers. 

8. Notation is the art of expressing numbers by cha- 
racteii^ or figures : Nuhbration^ the art of reading them 
when written. 

8l For the convenience of reading and writing numbers, 
we divide them into periods, each consisting of three places 
of figures, as ip the following Table. 

NOTATION AND NUMERATION TABLE, 

Millions. Thousands. Units. [ 

000, 000, 000. ^ 



••• 



This Table has three periods. Units, Thousands, Millions^ 
consisting of three places each, which, commencing at the 
right in every period, are invariably read, units, tens, 
htmdreds. To show the sameness of the places which form 
each periiod, the units^ place is marked by one dot, the ien^' 
by twoj and the hundreds^ by three dots. The periods are all 
(^k$ M regards the places which form them. It follows, 
that if we can write numbers consisting of three places of 
figoree'i we can write any number, however great;. F<»r 



HOTATION AND NUMBBATIOIT. 3 

ipftonce» to write six, we place it in the first place to 
the right: becaUM it is 6 ones cr unites we must place 
it iti the *^unM period" Again^ if we wiah to wiite 
mx thoueanulf we have mereij to remore the six from its 
position in the units' period to a similar one in the thour 
muicUf pmod-^-HkoB, 6,000 ; that is, we pass over the first 
period, the places oi which mast be filled up by cyphers ; 
the great use of the cypher being to fill up the places which 
would otikenrise be vacant. In the same manner, if we 
have to write ihre^undred <md six units, thres^undred 
and six thousand, and three-hundred and six millions f we 
have, respectively, 306 ; 306,000 ; 306,000,000 ; each num- 
ber being placed in its proper period. The next period to 
fche left, after millions, is called billions, next trilMons, and 
so on, to an indefinite extent : the number of periods is in- 
definite; the number of places only three. 

10- To READ ANY NUMBER. 

EULE. — 1*. Commencing at the right, divide it into 
periods, allowing three places to each. 

2^ Then read each period from the left, adding the hame 
of the period to the number which its fignriss express. 

To read 43506403 ; by dividing it into periods, we have 
43,506,403, which we read forty-three, five hundred and 
six^ four hundred and three. Now, by adding the names 
of the periods, we have forty-three millions, five hundred 
and six thousand, fbnr hundred and three ones or wnits. 

11. Ours being a iedrnal system of Notation, the figures 
increase to the left in a ten-fold ratio : in otlier words, ten 
units make one ten, that is, one unit in the tens' place ; ten 
of these units in the tens' place make one hundred, and so on. 

From the nature of this Notation, it is evident, that if 
we remove a figure one place to the left, we make its value 
ten times greekier. Thus 60 is equal to ten times 6« Xi^^ 
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remove it two places to the left, we make its value cm hutir 
dred times greater, and so on : thus 600 is equal to one 
hundred times 6. On the contrary, if we remove a figure 
one place to the right, we decrease its value tm-fold ; if we 
remove it twojplaces to the right, we decrease its value <me 
hundred-fold. In the one case, the units become tens, 
the tens, himdreds, &c. : in the other the hundreds become 
tcTis, the tenSy units, 

A NOUQHT placed to the left of a figure or number has no 
effect, since it does not alter the position with respect to 
the tmits' place. 

Write in figures the following numbers : 

1. Five hundred and ninety. 

2. One thousand four hundred and three 

3. Two thousand and seventy-seven. 

4. Four thousand five hundred and seventy. 

5. Eight thousand and nine. 

6. Nine thousand and ninety-seven. 

7. Four hundred and sixty-one thousand and one. 

8. Two millions five thousand and eighty-seven. 

9. Twenty-seven millions seven hundred and six. 

10. Eight hundred and forty thousand and twenty. 

11. Ten millions four thousand and eight. 

12. Eleven hundred and two millions seventy thousand and fifty 

13. Ninety thousand and forty. 

14. Three hundred and four millions forty thousand and four. 

Proposed at various JSkMminations* 

15. Six hundred and three thousand and fifty. 

16. Seven millions three thousand and forty. 

17. Eight thousand millions one thousand and two. 

18. Five hundred thousand four hundred and ona. 

19. Thirty millions seven thousand and forty. 

20. Five hundred and six millions and twenty. 

21. Four, millions five hundred and five. 

22. Eight thousand millions six hundred. 

23. Ten millions twenty thousand and one. 
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24. Four hundred miUionB foor thousand &nd foity. 

36. Hbe thooMnd tad fifty milliotui nxty tkonUDd ftnd four. 

96. Eight hnodred and five thouwuid millioiu and nmety-niiM.* 
Ths system of Kotatjon jott eiplaiaed, though naed in France, 
Canada, and the 'Dnited States of America, baa Dot yet been uni- 
versally adopted in Great Britain. As will be perceived from glancing 
at the following table, what ii called, the English systeia oonsista 
in dividing into periods of nz figures eaoh. 

ENGLISH NUMERATION TABLE. 






^1 

11. 



5 - ^ ^ f 

* 1 1 * ; 

ill si 



lllll 



00000 0, 00000 0, 000000 



1. 




7 


.VII, 


20. 


.XX 


2. 


. L 


9. 


.IX. 


29 


.XXIX 


3. 


. H. 


10. 


.X 


40. 


.XL. 


4. 


. V. 


11 . 


.XI. 


63. 


.nn. 


5. 


. V. 


14. 


.XIV. 


69. 


.LXXXIX 


6. 


.VI. 


18. 


. xvin. 


90 


.XG. 



ROMAN NOTATION TABLE. 
The ancient Bomani expressed numhera in the following manner : — 
- lOO... c. 
600 ... D. 
660 ... DLX. 
820 ,.. DCCCXX. 
910 ... DCCCOX 
1000 ... M. 
e idea of what a million is, it is 
a that it wonld reqnira a man between 16 lUld 17 days, 
counting 100 sovereigns per minnte, 10 honrs every day in order to 
count a million of sovereigna. To connt a billion at the same rate 
would require him to work more than forty-five thousand yean. 
Had he commenced at the creation of the world, be woold not yet 
have one-seventh of bis task completed. 
•nul«rn>rlir«iBHladtat«MUi>baity to mi nDmben li)' trying to md ths 
■ ■■■■—« used the BnglliU 



That the learner may have n 
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SIMPLE ADDITION. 

12. Al>I>mON is the process by which we find one num- 
ber equal to two pr more numbers when taken together. 
The result or answer is called the St^vfk^ ThQ numbers to be 
added are sailed Addenda, 

The addition of abstract numbers or of applicate numbers 
of one denomination, is called Simpw Adpition, 

The sign of addition is + ; thus 4 + 6, read, 4 plus or 
more 6, and means that 4 and 6 are to be added together. 

It is also necessary to explain the use of another sign, 
namely, =, read, ' equal to f thus 4 .+ 6 = 10, read, four 
plus six, equal to ten 

The sign or abbreviation . ' . is frequently used in works 
on arithmetic for therefore. 

13. EuLE FOR Simple Addition. 

1°. Write the addends under each other, so that units 
may stand under units, tens under tens, &c. 

2^ Add up the figures in the units' plaos : set down the 
u/nits of the sum and carry the tens, if any, to the next or 
tens' column ; proceed in the same manner with the remain- 
ing columns. 
3^ Having added the last column, set down itf sum io full. 
Example 1. Fjnd the sum of 424, 134, 327, and 26. 
Thd numbers are written as in the annexed 424 "^ 
operatioii. Th6n commencing at the right or 134 j 
units* place, we say, 6 and 7 are 13 ; 13 and 4 are 327 r addends, 
17 ; 17 and 4 are 21 uniUi or onea, which are :?= 1$ 26 
tens and 1 unit : we se^ down ibe 1 unU ; and •^-— -^ 
carrying the 2 tens to the next odiunn, we si^, 2 911 Sum, 
and 2 aM 4 ; 4 and 8 are 6 ; 6 and 3 are 9 j 9 and 2 are 11 ss 1 
hundred and 1 ten ; we set down the I ten^ «a4 carry the I hundred 
to the next ooIojub, the snm ei which is 9 1 w« set down the 9. Tha 
snm or answer is 911. 

14. RpABON or THB BuiA'^The role lor additiaa is obnwu fram 
the principles qf KotaHon already explained. 
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1*. If we place units under units, tens must be under tens, hundreds 
under hundreds, &c. We write the nuaibers in this order that we may 
have those figures of the same hind or local value under each othei; 
since we cannot add tuiUa to tens, or tens to any other column except 
its own. 

2?, We commence at the units* place for the convenience of carrying 
to the higher places. We set down the number of units in the sum of 
this column, and carry the tens to the tens' column, which is the same 
kind as what we carry, and so on with the other columns. 

3°. We always write the sum of the 10 hand column in full, because 
we have nothing more to add to it. 

15. Pbooj'. — I. The most convenient mode of proving additiok, 
that is, of testing the accuracy of the operation, is to begin at the top 
and count it down : if the two results agree, the work iB'-most pro- 
bably correct. 

II. Another method of proof, depending upon the principle, " The 
whole is equal to the sum of all its parts," will be understood from the 
following example : — 

In writing the example in order to prove >;> Example, Proof. 

it we omt< the first addend 9864. Having 9954 4759 

found the sum of the remaining addends, 4769 ?907 

19123, we add the neglected addend to it, 7907 6869 

and thus find the same result, 28987. It is ^^^ ^^8 

plain that the omission of any other addend ...«.««_ 19123 

would answer equally well. To avoid the 28987 9864 

necessity of writing the example twice as ■ 

in the above explanation, it will be suffi- 28987 

cient to draw a line xmder the^r«^ addend, and omit tids addend in the 
addition intended as prool 

n. 



Find the sum of : — 


1 






1. 39704 


2. 760987 


3. 


9786549897 


88888 


859378 




7fo4398799 


76543 


999999 




6547998887 


9799 


75867 




6437896467 


3787 


937899 




7776666698 



4. 4059 + 760786 + 439 + 986407 + 408067. 

5. 54 + 960483 + 197 + 546078 + 88067 + 478609. 

6. 980 + ^^3609 + 9^8 + 78078 + 11011 + 999873. 

7. 777 + 439 + 709053 + 64806 + 655073 + 864 +' 1998. 
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8. Add, one hundred and seventy-nine ; nine thousand four hun- 
dred and eighty-nine ; six hundred and twelve thousand seven hundred 
and ninety-sbc; nine hundred and sixteen thousand seven hundred 
and forty ; sixty-nine thousand seven hundred and eighty-seven. 

9. Add, three hundred and sixty-five ; four hundred and seventy - 
nine ; six hundred and ninety-four ; seven hundred and nine ; nine 
hundred and seventy-eight ; forty-eight ; nineteen. 

10. Find the sum of, four hundred and nine thousand seven hun- 
dred and forty-nine ; six hundred and seventy-eight thousand and 
sdventy-five ; eight hundred and sixty-nine thousand and fifty ; nine 
thousand eight hundred and seventy-six ; five hundred and seventy-four. 

11. Add, thirty-nine millions six hundred and ninety-four thousand 
four hundred and ten ; forty millions forty thousand and forty ; ninety - 
seven millions ninety-seven thousand and ninety -seven ; fifby-six 
thousand and seven ; three hundred and seventy-nine ; five hundred 
and eight. 

12. Adam lived 930 years ; Seth, 912 ; £nos, 905 ; Gainan, 910 ; 
Mahaleel, 895 ; Jared, 962 ; Enoch, 365 ; Methusaleh, 969 ; Lamech, 
777; Noah, 950; Shem, 600; Arphaxad, 438; Salah, 433; Heber, 
464^ Peleg, 239; Reu, 239; Serug, 230; Nahor, 148; Terah, 205; 
Abraham, 175; Isaac, 180; Jacob, 147; Joseph, 110; Moses, 120; 
Joshua, 110. What is the sum of all their ages ? 

Proposed at various Exavuinations, 



13. 


64935039 


14. 


576987 


15. 


64935039 




3945684 




66989 




3945684 




59712593 




755777 




69712593 




78916376 




89788 


, 


80643978 




12863121 




778876 




12863121 




83752463 


17. 


79997 


18. 


83752463 


1«. 


34689104 


9076787 


34689104 




83674823 




789766 




83674823 




97615307 




79798 




97615307 




41923584 




875666 




41923584 




76325918 




744455 




13895193 




67431297 




988888 




67431297 




93206140 




77777 




93206140 




72169837 




99999 




72169837 



SIMPLE ADDITION. 



9 



19. 



22. 



25. 



28. 



650350497 


20. 789725 


21. 7836744364 


37290154 


333333 


795242165 


728236525 


979797 


677167113 


59843157 


868631 


68259617 


381402388 


704093 


4992429 


948635749 


217479 


83485354 


751298797 


579068 


7768432 


445737587 


89787 


32483547 


983176679 


6679 


91998796 


97679017795 


23. 789786 


24. 879678996 


7505307944 


17932 


640350397 


34451556 


904766 


39456846 


447789667 


788777 


597125937 


8139004579 


867999 


7891637676 


7896341297 


754444 


128631219 


654788578 


989895 


837524638 


77777777 


26. 445678 


1 
27. 66666666 


98914566 


979779 


78982377 


9773988 


86547 


77721040 


7463966 


345607 


98684397 


950466 


93478 


6752589 


98890978 


45555 


97876679 


6778275 


29. 789787 


30. 79361377 


690343 


77896 


975086 


8771527 


78964 


67745366 


9478698 


83245 


9370979 


798667497 


79427 


77871897 


999999999 


88888 


88888888 



The learner should be acciutoined to add in the following manner until he can do 
80 with accuracy and despatch : Because 4 and 7 are 11, 14 and 7 are 21, 24 and 7 are 
II. Again, 16 and 8 are 24 ; say, " because 6 and 8 are 14," 26 and 8 are 34, 86 and 8 
Are 44, and so en. It is necessary to point out to him that 11, 31, 81, Ac., all end in 
the same flgnr* 
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31. 



Si. 



37. 



TM8543 


32. 8987654 


9678897 


778965 


6756666 


897789 


776988 


954378 


67777 


878679 


99997 


545454 


85359 


373737 


77706 


666665 


05555 


890787 


43456 


678976 


987654 


477896 


789475 


887887 


6789736 


35. 9678543 


736589 


778780 


766565 


698765 


4474747 


543042 


898961^ 


417197 


59478 


39898 


3686 


87736 


5968 


96453 


97865 


9798 


878787 


6954 


65430 


79876 


77777 


36789 


98765 


965368 


73456078 


38. 54997865 


64440789 


3786501 


93232456 


7321047 


4578903 


9895678 


787894 


8907865 


8604509 


7766786 


?866867 


817891 


^78796 


978888 


8432109 


866546 


4730345 


754323 


5786547 


647986 


3433249 


447986 


9654327 


754973 


T777777 


666565 



3a 



30. 



39. 



7366789 

787878 

665656 

737373 

467897 

8054 

97866 

88788 

79794 

69529 

7868 

999999 

8756789 

666543 

67004 

734343 

629273 

96789 

87869 

78762 

76798 

45454 

797878 

886764 

9999 

97986541 
33333333 
44444444 
99999999 
88888888 
67676754 
68686868 
97979797 
43434343 
84210787 
45543656 
69898656 
74747474 
88888888 



t SUBTRAGTIPK. 

SUBTRACTION. 

16. SUBTKACTION is the procjess of finding the difference 
between any two numbers. 

The number to be subtracted is called the Svitrahmd: 
the number from which the Subtrahend, is to be takea' la 
called the Minmnd. The result or answer k called the 
Remainder in commercial arithmetic, and the IHffhrmc6 in 
mathematical science. 

Simple Subtraction, like Simple Addition, is confilied 
to ebhstrdct numbers or applicate numbers of but one de- 
nomination. 

17. Rule for Simple Subtraction. 

I"*. Write the smaller number under the greater, just as 
two addends are written. 

2°. Take each figure in the smaller number from the 
figure corresponding to it in the larger, commencing at the 
units' place. 

3°. If the lower figure be greater than the figure over it, 

increase the latter by 10, and subtract. After setting down 

the remainder, cdrryi 1 to the next figure to be subtracted, 

and so on. 

Ex. 1. From 739 take 434. 

In this example we say, 4 from 9 and 6 remain ; 739 

3 from 3 and nothing remains; 4 Irom 7 and dremaiii. 434 

305 Ans. 
Ex. 2. What is the difference between 7372 and 3454 ? 
We cannot take 4 units from 2 units, then we say 

4 from 12 (10 + 2) and 8 remain. Carry 1 to 5, 6 7372 

now, 6 from 7 and 1 remains ; 4 from 3, we cannot, f 

but 4 from 13 and 9 remain ; carry 1 to 3 make 4, 3928 An > 
4 from 7 and 3. 

1$. Beason. — The reason of the role is obvious, and depends on the 
fact, that the difference of the corresponding parts of two numbers is 
equal to- Ithe difference of the numbers themselves. If we wisk to tako 
59 from 161, we can say 161 » 150 + 11 and 59">€0-f 9^ hanoe we liavc 
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ExplanatioTU 
161 - 160+11 

I 19. Phoof.— I. Add the remainder to 69 «■ 60+9 

j the smaller number, aod the sum will be TTT' ,^ 

equal to the greater. ^^^ ^^"^ ^^ 

n. Subtract the answer from the greater number, and the remai 
will be equal to the less. 

The sig&.of subtraction is — ,thus, 10^6»4 ; read 10 minus or 
': 9a4 ; and^denotes that the number after the sign is to be taken i 

i- the number which precedes it. 



1 

•1 

■i! , 


(1) 

From 78069 
Take 16736 

5. 100100-3656. 

6. 69064-56899. 


m. 

(2) (3) (4) 
86004 496736 69086 
19363 279687 47979 


I 


7; 100300-7786. 9. 63712-1601 
8. 709600-46867. 10. 58634-570] 



,.j[ Varioua Examinations. 

1 1. Subtract 868704368 from 7648200069. 

12. From 6101507601061 take 3806790989. 

13. From 683216432 take 89532179. 

14. From 4723698007 take 494789127. 

15. From 4723698007 take 493298127. 

Ui. 16. i^rom 8054010657811 take 76909748598. 

17. From 84331306 take 56421808. 
IS. jPVom 998765432 to;&6 123456789. 

19. From 256714894 take 93553760. 

20. From 501605010678 take 794090589. 

21. From 97040341061 take 933701697. 



!;1 SIMPLE MULTIPLICATIPN. 

■1:1 



J?0, Multiplication is a sJiort method of Addition w 
the addends are all alike. 

When the addends are all the same it is only necesi 
to set down one of them, now called the MuUiplicandy 
number to be multiplied. 
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The number showing how many addends are to be taken 
is called the Multgilier. The answer, or what is called the 
Sum in Addition, is called, in Mnltiplication, the Product. 

The following example will snfficientlf illiutrate these 
definitions. 

Ex. I. Hnltiplj 7 b; 4, in other wordi, add 7 fbnr tiniM. 

By Addition, 7 -t- 7 -t- 7 4- 7 =2i Am. 

Bg MtMpUeatiai, 7 x 4 (read, 7 mnUplied by Proo/. 

4) ~28. 7 U A« omft^tnini/, 4 die nnlr^fMr, 

and 28 the product. 

The nomben 7 and 4 vbich are multiplied 

togetber are slso called faetort, in refemoe to 
the product. 

Tbe agn i impliea tbst the Dnmlwn between vbieh it li placed are 
to be multiplied together. 

The multiplier and multiplicand maj change places, 
without affecting the product, since 7 times 4 = 4 times 7- 

HtrLTIFLICATKOI T^tBLB. 





1 


2 


3 


4 


5 


6 


7 


g 


9 


,0 


11 


19 






" 


4 


6 


8 


10 


12 


14 


U 


18 


so 


22 

44 


S4 

36 
4S 
60 






= 


6 


'J 


12 


15 


18 


21, 


24 


"^ 


40 






4 


8 


IS 


1£ 


SO 


24 


28 






5 


10 


13 


30 


25 


3* 


35 


40 


45 


50 


65 






6 
7 


13 

14 
16 


13 


24 


30 


se 


.3 


48 


54 


60 


fie 


73 






21 
24 




35 


42 


40 


56 


6.'! 


70 


77 


«4 






40 
45 


48 


5C 


64 


72 


SO 


88 


96 






la 


27 


.^4 


C3 


72 


" 


90 


99 


\W 






10 

11 


33 


33 


40 


SO 


61) 


70 
77 


80 

88 


10 


100 
110 


110 


120 






S5 


J2 


\ 


1 


13 


»i 


"/" 


» 


84\96y05Wo\\?ay^ 
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SncPLE MiTLTxnLieiTio^ is confined to the same kind of 
qumtitiofl as Simple Addition. 

The mmhipliejr must ho invariably an abstraet iiiimhear» 
as it always indicates the number of tiaoes the multiplieand 
is to be taken. 



Casb I. 

21. TFhen the mulHpHer is not greaJI»f than 12. 

Rule.— Multiply each figure of the multiplicand by the 
multiplier^ by means of the Multiplication Table, setting 
down and carrying, just aa in Addition. 



Ex. I. Multiply 3798 by 9. 



3798 
9 



34182 Ans. 



In the annexed example, we say, 9 times 8 » 72, set 
dpwQ 3, andcon^^ 7 ; 9 times 9«ai| ^ 7«88, write 
down 8, and carry 8,, ai^d so on. This case m^y he oonYfiniently /yrovcd 
by Addition. 



IV. 



1. 9SS77 x 7. 

2. 78069 X 9. 

3. 86099x11. 



4. 97645 X 12. 

5. 70869 X 8. 

6. 790063x11. 



Case IL 

22. When the multiplier is greater than 12. 

Rule.— p.l°. Set down the multiplier under the multipli- 
cand, just as two addends are written. 

2**. Commencing with the units* figure, multiply every 
figuve of the multipHoand by every figure of the multiplier, 
tahing core to write ^e first figure of each product as far 
from the unii^ plaee as the^^tere of the multiplier which 
produces it, 

3^. Add all these produetSy and their sam will be the 
complete product. 



ICtTLTIFLIGATIO]^. 
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Ex. 2. Multiply 429 by 45, and 8736 by 127. 



We first multiply by 
o, as in CaM I. Next we 
multiply by 4, placing 
the first figu*, 6, of itt 
product under the tent^ 
place, as dirooM.^y tlM 
rule. 




2145 ^prod, hy 5 
MlGO^prod. Mf 40 




l^dOS^prod. ^jf 45 ■ > ■ ' 



26152 »pr<M^ hyf 
7478 ^pr9d.iy90 
3736 mf/r^d. h 190 



47447^-jprwt h W7 



Ex. 3. Multiply 897063 by 50401: 

897063 
504017 



6279441 
897063 
3588252 
4485315 

452135002071 < 



-product by 7 
'product by 10 
^product by 4000 
'ptodwtby 500QQ0 . 

« 

• Total prodwJi, by 504017. 



I*. This is a matter of convenience. 
2\ Since we cannot multiply by the whole nmltipHtp at 
divide it into parts by talung eaoh of it| if?ir«| fepar«t0)f . 
3^ This is self-evident. 



Proofs.— I. Multipl]r the nuiltipUer by tlM swltiplJcind mAHH aip»ni9)( wO^ bt 
obtaiaed. 
II. The explanation given (20) is the simplest proof. . 
UL By AddHton, as in (20). 

IV. The most natural method of pvoef Is tiy dhrislon ; bnt tUs wmA^ bt iniblgsUH 
that mle, of which the learner is supposed to be ignorant. 

V. If we commence with the left-hand figure of the multiplier and fiall back to the 
right. Instead of to th» lefl^ it will afford a method of proof. This is the eastern mode 
of multiplying. 

VI. Qf«t the |lt»^f pQl Qf th^ torn of the figures of the nuUiplier 'fo* fH dom the 
remainder ; cast the nines also out of the sum of the multiplicand and set down the 
remainder ; multiply tbesa tut rOTsain^ewt ^etb«E and caist tlw aima ou^of th« mw- 
duct, this last remainder is the same as the remainder obtained by casting the nines 
o«t of tbf tn^wit if tke worl* be eorred. 

Va. the second example, we find the sum of the figures of the multiplier, 4+6s9sOfi( 
nine without any rem^der ; we write above, as in the mai^kk Agate, 
4-fS49vl5sB9«tf nine mA < remainder ; fet dpwn 6 opposite the Arst wmin4eB ^ ^^ 
0. Mow multiply these remainders, which gires 0. Lastly the sum of the flfforei ^ 
in the product, 14>9<f 3<f 5=18r=/t9o nines, and leaTing no remainder as bsnvai 
vm wrtt^ • of>posiiatbe Ias( flgwre wxUt^iu 
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THE CIVIL 8BBYIC£ ARITHMETIC. 



IV. 



7. 


8679 X 23, and 


by 


28. 


15. 937800 X 9600, and by 908. 


8. 


76979 X 48, 


>t 


56. 


16. 207019 X 19307, „ 390. 


9. 


99706 X 73, 


»» 


85. 


17. 20136720x215670. 


10. 


860478 X- 95, 


>» 


102. 


18. 40707900x6048070. 


11. 


860978 X 127, 


>» 


135. 


19. 9940806x9773060. 


12. 


98653 X 557, 


»» 


629. 


20. 7048960 X 7040980. 


13. 


77869 X 560, 


»» 


978. 


21. 9607587x948060. 


14. 


75060x914, 


»♦ 


970. 










Contractions. 



23* When one or both of the factors end in cyphers. 

Rule. — Multiply as if there were none, and add so many 
cyphers to the result as have been neglected. 

Ex.4. 7200x3600. Here 72x36^2592, bat we neglected /cwr 
cyphers ; therefore the true product is 25920000. Any cyphers in the 
multiplier except at the end are always neglected in the operation. 

22. 86400 X 8700, and by 1700. 23. 19900 x 7600, and by 6500. 

24. To multiply by a composite number, 
BuLE. — ^Multiply successively by its factors. 

Ex. 5. 9648 X 42. 9648 

7 
It is evident that 6 times the product by 7, -Trrr , 

will be the product by 42. 67536 ^prorfuc/ hy 7 



405216 =pra/wc« by 42 
24. 86736 x 64, and by 72. 25. 87697 x 121, and by 132. 

25. To multiply by any number consisting of nines. 

Rule. — ^Add as many cyphers to the multiplicand as 
there are nines in the multiplier^ and subtract the multi- 
plicand from the result. Thus, 864x99=86400— 864 =r 
85536 Ans. 

Reason. — When we add as many cyphers as there are nines wo 
multiply by a number 1 too greats hence we must subtract the multipU' 
cand. For, 100>-99+l ; 1000»999-l'l ; and 10»9 + 1, &<*. 



MULTIPLICATION. 17 

26. Always in multiplying take the most convenient num- 
ber as multiplier. Thus, 7 x 112, say, 7 times 2, &c. This 
hint will be found of considerable utility in many subsequent 
operations. 

IV. 







Post Office, 


26. 


Multiply 60538067 by 83. 


27 


»t 


64059008 ])y 720106 


28. 


»f 


60538067 by 94. 


29. 


»» 


64059008 by 807609. 


30. 


t> 


46054 by 78. 


31. 


n 


247003 by 6020. 


32. 


t* 


46054 by 68. 


33. 


9* 


247P03 by 4050. 
Dockyards. 


S4. 


»9 


376546 by 407091. 


35. 


99 


96072015 by 2603. 



Various Departments, 

36. Multiply 98703542 by 700706. 

37. „ 7001009 by 7007867. 

38. „ 978015632 by 9738. 

When more than two factors are employed in forming a 
product, it is called a Continued Product Thus, 3x4x6= 
72, the continued product of 3, 4, and 6. 



Notes.— 1. The method of pryu^ (tL) dependi on a property of the number 9, 
▼is. :— * any numtM|r diTided by 9 will leare the same remainder as the sum of its 
figures divided by 9.* 

9* T^e explanatiea of the annexed example in muMplicatlan will be found osefi]]. 

Haring multiplied by 1 (written the multiplicand), multiply tki» 763479 

prothiet by th^ next figure 3, because it is more directly under the eye 4^1 

than the multiplicand. The product by 4 should be found by taking 783479 

twice the product by 9; the product by 8, by taking twice this last 1596948 

product. For the product by 4, the left-hand figure of the multi- fim'Sas* 

pUer, write the product by 4 ^ilready found, or, take onei)ialf of the 3053916 

product by 8. 

36968416659 

8, When the figures of the multiplicand are fewer than those of the multiplier, or 
afford facilities for multiplying, like tliosc pointed out above (the \sra\\\V\<et Xii^x.\w«\^s. 
similar adTantagei), multiply as in 26- 
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DIVISION. 

27- Division is the process of finding how often one 
number is contained in another. The number to be divided 
is called the Dividend ; the number by which the dividend 
is to be divided, is called the Divisor ; and the result or 
answer the Quotient, 

When the dividend does not contain the divisor an exact 
number of times, there is a Remainder, which is always less 
than the divisor. 

Division enables us to find the third part, or any part, 
of a number ; or, it shows how to find one of the factors 
of a given product, when the other is known. 

As this rule shows how often one number must be taken 
to make up another, it is plain that the number of times we 
can subtract a less number from a greater, is the number ot 
times the greater contains the less. Therefore Division is 
a contracted mode of SuitracHon^ and oears a relation to it 
somewhat similar to that which Multiplication has to Addi' 
Hon. For instance, if we require to know how often 5 is 
contained in 30, we may say, dO*-5s=25y and 25—5^=20, 
and so on, until the remainder becomes 0, or less than 5 ; 
the number of times we subtract is the Quo^ent, But we 
see at pnce that 30 contains 5, 6 times by the MuLTOiLiCA.* 
TiON Tabus. 

The sign of Division is ^, and indicates, when placed 
between two numbers, that the number which precedes is 
to be divided bj that which follows it. Division is also 
expressed by writing the divisor under the dividend, sepa- 
rated by a line. Thus 40-^-10, and ^^ mean the san^ 
thing ; read, 40 divided by 10. — (40-^10=4). 

Case L 
28m When the divisor does not exceed 12. 



BuLE. — 1°. Set down the divisor to the left of the diyi- 
dend, separating them by a curve line* 

2®. Find by the Multiplication Table how often the 
divisor is contained in the ^rst figure, or, if necessary, the 
number expressed by the first two or the first ikree figiures 
of the ^vidfind ; set down the figure desotiBg the number 
of times as the first figure of the quotient. Subtraet amih 
^0%, the product of this quotient figure and the divisor, 
from the number expressed by the figure^ of the dividend 
already used. 

3^. To the remainder annex the next figure of the diH- 
dend and proceed as before, until all the figures of the divi- 
dend have been considered. 

4^ Should there still be a remainder it must b^ writtep 
after the quotient and separated from it by*f« 

Ex. 1. Divide «3484by 4. 

Here we see that 4 will not be contained in 3, that 
is, we cannot take 4 from 3 ; therefore, we say, 4 into 4)3484 

34, § times and 2 over ; we say 2 before 8 niakes 28, 

4 in 28, 7 time^; and 4 into 4, once. Therefore the '^' 

qaotieut is 871. 

Reason. — 1*. Writing the dividend and divisor as directed is a 
matter of convenience. 

2^ In the example, we require to take the fiwtk part of 3484 1 we 
cannot take the 4th-part part of 8000, sinee a will not oontahi 4 ; 
therefore we consider 8000 as SO kimdreds, to * 

which when 400 Is added it makes 3400 ; 4 will 4)3484 
be contained in 34, 8 times, that is, 800 timest 9300 8Q0 

and leaves 2, that i^ 200. This last we eonrnder 4)~i84 70 
not as 200, but 9H its eqaivalent 20 tens, to which 280 

we add 8 tens, making 28 tens, 4 into 28 tens, T . v 7 
tens times. LM^y, 4 into 4 once. 4 .._ 

r 891 4»». 

Since 3484»8000 + 400 + 80 + 4, the work in 
full will be 88 in margin. 

V. 

1. 988&(i-f-d, and by li. a. 83395-i-7««&&V|^ 

3. 9848344 4-9) and \>7\^. 



20 the civil service arithmetic, 

Long Division. 

29. When the divisor is greater than 12. 

Rule — ^Instead of multiplying and subtracting mentally 
as in Short Division^ we must write dbwn the whole of the 
work as in the following example. 

Ex.2. 865604-11. 

As this is an example coming under 
Short Division, the best manner to under- 1 1)86568 
stand the recuon and nature of the process 77 " * 

is to work the example both ways, and ~ (7869 + 9 Rem. 

compare the different steps of each opera- gg 

tion. We just sjty, 11 into 86, as in the 

former case, 7, then 7x11 = 77, which we ^^ 

write under 86 and subtract; to the re- 

mainder 9 we bring down 5, the next figure ^^^ 

of the dividend, marking it by a dot to 

show that it has been used, and so on. 9 

After all the figures of the dividend have 

been brought down, there is a remainder 9, which is written as before 

When any dividend, formed of a remainder and a figure brought down, 

is less than the divisor, we must place a in the quotient and bring 

down another figure. *- 

Ex.8. 1104654-4-327. 

Here, as 3 will not be contained in 1, 327)1104654 

we must SBf 3 in 11, 8 times ; we write 3 ^^l • • • 

in the quotient and multiply. After sub- 7^6 ^ *^ 

tracting, we say 3 in 12, 4 times, but ggj 

4x2 (the second figure of the divisor) ■ 

»8, which would be^oo great; therefore 2289 

the proper quotient figure is 3. Again, 

3 into 25, 8 times, but 8 x 2 = 16, which ^664 

26 16 
would also be too great, then we must put 

7 in the quotient, &c. ^^ 

Proof— I« Multiply the quotient liy the divisor and the product 4* the remainder 
(if any), will be equal to the dividend. 

II Subtract the remainder flrom the diridend, and divide what Is left bjr the quotient « 

theoew regult or quotient will be the same as the giTcn divisor* 



DIVISION. SI 

V. 

4. 70«8S-i-23, and by 24. 8. 2760865 -M 79, and bj 224. 

5. 96802-4-29, ,, 37. 9. 6960508-4-586, ^ 625. 

6. 186879-1-63, „ 73. 10. 8647394-907, . „ 943. 

7. 897608.f-98, „ 106. 

Po8t Office, Customs, iic-^^vnior Appointmemts, 

11. Divide 7461968 by 8. 

12. „ 7461968 by 9. ] 

13. M 434589760126 by 7. | 

Education Office, 

14. Biyide 106397320524 by 12. 



III.— Add eretj aUemate line of figures Just ss thqr sUnd in the opention, tiielr 
ff«iM should be equal to the dividend. 

IV. Cast the nines out of the diTisor and quotient, multiply the remainders and cast 
the nines out of their product j to this last remainder add the remainder found by casu 
inf the nines out of the remainder (if any) in the ezam|rfe. This sum should be equal 
to the remainder found by casting the nines out of the diridend. 

Rbason or Pnoors.— I. This follows at once firom the definition of Divuiok. 

I I. This if merely reveritng the process. 

III. This proof depends on the principle, * The whole is equal to the sum of all its 
pans.' 

IV. This depends upon a property of the number 9 alrea4y referred to. 

30« As we are unable to see at once how often the diTlsor is contained in the diri 
dead, we actually separate the latter into parU during the process^ and find bow often 
the divisor is contained In each part. The quotient is the amm of the number of times 
tbo divisor is contained in each part of the dividend. The dividend is divided in the 
following manner during the process :— one part is the product of the divisor, and the 
first quotient figure having its local value; the other part is the dllTerence between 
this product and the whole dividend, and so ou. 

Whenever a figure is written in the quotient the same as one already placed there, 
write down the product of the former figure and divisor. If 3 be placed in the quotient 
after 6, take ome-ka^ot the product by 6, and so on. 

31a The following ateioms have been found useful, and may be employed with con- 
siderable advantage wbenevor they are applicable to an example : Indeed, almost all 
ihe contractions in arithmetic are derived from these two simple principles. 

I. The product of any two numbers Is the same as one-Ao^Tof one number multiplied 
by twice the other ; o^ one-Jcurth of one multiplied hy four timet the other, and io on« 
For instance, 380 yds. at 7|<f. per yard b190 at Is. Zd. (7|tf. x 2)=95 at 2s. 6d., then take 
^mt£n nt.Qd, An$, 

Again 7i yds. at 3«. fid. s f6 at Is. 9if. » 30 at 10|4f. a 315d: b iSl 6s. 3tf. Ane, Also, 
7 cwts. 2qrs. 14 lbs. at €4 10s. M. w 15 cwts. 1 qr. at £2 8s. 4d, s 61 cwts. at 1 Is. 4d. a 
it34 1U.4d. Jm, 

II. The quotient of any two numbers is the same as one-ka^ot one, divided by amc' 
A«{f the other, or one-fMurtk of one, divided by one-fonrA of the other. It is also Che 
same as twice one divided by twice the other, or any mmiUple or part of one« divVteil\s| 
CheaaMitf nnUtiple, or a like part of the other. Vot «XBxap\e,\%-7r^\«»^ Ar^'<»^v 

■^ >>l 4-8^ ">70^IOa7| agaim 1000 -^68»800•VU»WI-VVI••^^* 



S2 THE CIVIL SXRVIOH ARITHMETIC. 

Candidates who are to know * Elementary Arithmetic * are proposed 
two questhnSf such as the two following : — 

16. Divide 846123998776 by 7. 

16. M 630762540981 hj 652. 

Admiralty (Dockyards), 

17. DiTida 750324098176 by 826. 

Vierkm Departments, 

18. Ditid^ 2370056 by 93. 

19. n 327840987675 by 716. 
SO. 4, 5946784379 1^ 492. 

21. „ 2370056 by 79. 

22. „ 32780937575 by 589 

32. To divide by a composite rmathtt, 

fioiJK«-^l^. Jbiyide first bj one factor, m in Short Diri- 
fiion, then divide tbis quotient by the other factor. 

2^ Multiply the hut remainder by the^r«^ divisor, and to 
the product add the first remaitider tot the trtie remainder. 

Ex.4. 86497 -T-36. 

When we divide by tke second 
fiMtor 6, ire have » renudndcr 4 } f 6)86497 

this 4 is not 4 units but '4 sires. ) 6)14416 + 1 

!rhen 6x4 + 1 =»25 the true re- 

mainder. 



2402+ 4x6 + l=^28.i4n«. 



V. 

23. 486906-f42, and by 81. 24. 786456+-108, and by 121. 

25. 5604060-r385 and by 48. 

26. 7986497 -+648 and by 49. 
S7. 869868t -+792 aUd by 108. 

M» When the diviior ends in cyphers, 

Rule. — 1^ Neglect the cyphers, and cut off as many 
figures from the right of the dividend* 

2^. Divide with the remaining figures of the dividor, and 
Annex the figures cut off (torn the divid^id to the fe- 



DmSlOK. S3 

Heuce, to divMe by any number cendstiiig ^ 1 fM&wed 
by any number of cyphers^ we have merely to cut off from 
the right of the dividend as manjf figttree as there are cyphers : 
the other figures of the dividend fblm the quotieAty ayd 
those cut oS, the remainder. 

Ex.6. 18767 + 100 « 187,67 » 187 + 67 ^nx. 

Ex. 7. 96186+7800. 

7d,00)9Sl»8e 
73 

•4— (1^+lMe Ifem. 
231 
219 

lSd6 

Y. 

28. 684879 + 1400, sad Ij 1000^ S9^ 480786+100, sad Vf OSOO 

30. 9860400+ 1700, and by 186a 

CONTBACTIOKS^ 

34. The work of division may be considerably contracted 
by multiplying and subtracting mentally at the same time, 
omitting th^ product of the divisor and each quotieilt figure, 
and writing the remainder only. This method shoold not 
be introduced until the learner catt work any example in th^ 
rule with the greatest ease $ otherwise his progress will be 
retarded. The work will stand as below. Compare both 
methods, and the reason will be evident. 

Usual Method Contractid Afethod. 

173)6847329 I73}68473S!9 
519 •••• • • • 

(39579 1667 (39579 

1657 

1557 1003 

"lOOS 1388 
865 ' 



1382 

1211 16S?- 

1719 
1657 

168 
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35. To divide by 25. 

« 

Rule. — Multiply the dividend by 4 ; cut off two figures 
to the right ; one fourth of the number expressed by these 
two figures will be the true remainder. 

Ex. 8. 7324^25»7324x4»29296, and292^«»29e-f24 Ans. 

36. To multiply by 25, 

BuLE. — Annex 00 and divide by 4. 

Ex. 9. d75x25«»37500-S-4»9375 Ans, 

37. To divide by 35, 45, 55, ^c 

Rule.— Divide twice the dividend by 70, 90, 1 10, &e 
Take Aa^^the remainder for the true one. 

Ex. 10. 69475-»-S5sl38950+70»1985 Ana.-, and 785675-^45 
•* 785675 x2-4.90«1571850-S-90«17459 + 40<-17459 + 20 Ans. 

38. To multiply by 125. 

Rule. — ^Annex 000 and divide by 8. 

Ex. 11. 116 X 125»1160004-8al4500 Ana. 

39. To divide by 125. 

Rule.— Divide 8 times the dividend by 1000, and take 
cne'eighth of the remainder for the true one. 

Ex. 12. 2l25-^125a2125 x8 + 1000-17000-MOOO«17 An$, 

40. To multiply by 35, 45, 55, ^c. 

Rule. — ^Multiply by 70,90, 110, &c., respectively, and 
take one^half of the product. 

Ex. 13. 735x35»735x70-s-2a5145O-S-2»25725 Ans, 

V. 

31. 968645+25, and by 35. I 38. 978685-1-25, and by 45. 

32. 897895•^60, and by 125. | 34. 996846+25, and by 45. 

41. To multiply when the multiplier contains one-halk 

or QUARTEBS. 

Rule. — ^For \, add one-half oi the multiplicand to the 



DIVISION. 25 

result obtained by the rule ; for -^, add one'fimrth of it ; and 
for 1^, add the result obtained by multiplying the multipli- 
cand by 3 and dividing the product by 4. 

Ex. 14. Multiply 168 by 7f 

Here we multiply 168 by 7 in the usual 'w&y ; we |gg 

Lhen say 2 into 16, 8 times ; 2 into 8, 4 times, and add 71 

the 84 to the product by 7. 

1176 

Reason. — When we multiply any number by 1, we 84 

get that number itself as product,>and of course when ;^ . 

ve multiply by J, that is ^ of 1, ve will get one-hcUf 

the number as product. 

V. 

35. 97688 X 19^, and by 36}- ' | 36. 86408 x 46|, and by 86}. 
42. To divide hy any number containing one-half or 

QUARTERS. 

Rule. — P. Beduce both dividend and divisor to halves 
or quarters ; then use these as dividend and divisor. 

2®. The remainder will be in halves^ if we reduce to 
halves; in quarters, if we reduce to quarters. 

Kx. 15. 444-^18}. 

Here we reduce both to Imhei, and then 18^)444 
divide. ^ _J 

37) 888 
74 

(24 Am, 

148 
148 



37. 86976-r9^,and by 25^. | 38. 79684^-r6}, and by 29 j. 



KoTB.— In any example in division wc may divide the divisor and dividend by thp 
tame number, and use ttie quotients instead of the original numbers. Thus, 964**^0 

In dividing by several factors the following rule should be observed to find the trvt 
remainder: — 

Multiply the last remainder by the previous divisor, or divisors if more than one 
hu been used, and to the product add the previous reminder (if iuiy) fur the trvut 
ivmaiDder. 
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THE CIVIL SERVICE ARITHMETIC. 



COMPOUND ARITHMETIC. 

Weights, Measures, and Tables. 



I. Monet** 

4 farthings » 

12 pence ~ 

24rf. or 2*. = 
sod. 

6<W. or 2 h. erg. ^ 



1 penny 
1 shilling 
1 florin 
1 half-crown 
1 crown 



8h. crs. or 1 Of. 1 __ «, 
or 205. J - *A 

21 shillings » 1 ^inea 

The symbols for pounds, shillings, 
and pence, are, £, s, d, 

II. AVOIBDUPOIS.t 



10 drachms 

16 oaxi09i 

14 poimds 

28 pounds 
2 St 

4 quarters 
8 St. 
112 lbs, 

10 hundreds or 
160 St 



}- 

or I 
jor }• — 
. J 

}- 



I onnos 
\ pound 
1 stone 

I quarter 
I hundredwt. 
1 ton 



lit Trot, jt 



24 grains 
20 pennywts. 
12 ounces 



1 pewiywt. 
1 ounce 
1 pound 



The symbds are> gr., dw^., oz., 
lb. This weight is us^d for ^d, 
silver, and jewellery ; and in philo- 
sophical experiments. The pound 
troy contains $760 grains, the 
pound avoirdupois 7000 grains. 



The symbols respectively are, dr., 
v>z., lb., St, qr., cwt, t. 



20 grains 
3 scruples 
8 drachms 

12 ounces 



IV. A^othecabies. 

= 1 scruple 
= 1 draohm 



1 ounoe 
1 pound 



The symbols are, gr., sc, dr., oz 
Apothecaries use it for mza-ni^ their 
medicines. The grainy ottnce, and 
pound f are the same as in Troy. 



* Our standard gold coins consist of 22 parts pure gold, and 2 parts copper or alloy ; 
ihat is, ^ pure gold and ^ copper. The value of gold, from which the coins are 
made, called gold of thelm^i fineness, is £Z 17s. 10i<f. per oaaoe. From every pound 
Frof of standard gold, 4^ sovereigns are made; hence every sovereign -weighs 

1*23||| grains. Gold is a legal tender, without limitation, and is the general standard 
>( value. 

Our standard silver coins are made of a metal consisting of 37 parts of pure silver 
«qd 3 ptgrts copper. The mmt price of standard silver is 5s. 6d. per o«nm(Q. Every 
pound Troy of silver is coined into 66«., consequently, a shilling weighs STJUgndns. 
Silver is a legal tender for any sum not exceedhig ^%, 

Copper is now coined at the rate of 48 pence to the pound Avoirdupoit ( hence a 
penny weighs | of an ounce, and 12 pennies i of a pound. Copper is a legal tender 
only to the amount of one shilling. 
f The imperiat pounds Avoirdupolt, is the unit ot w«\g\il tot i\\ Yi«vii «Qodt. An 
^ffVerusi gafUm of diftiUed water weighs lOlb., and cou«\%U ot ^1*^\ cvjiol^ V(M9(njk« K 
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V. Cloth. 


IX 


. Capacitt. 


2) inches 




= 1 nail 


4gill8oraaggin8 » 1 pint 


4 nails 




= 1 quarter 


2 pints 


- Iqufut 


4 quarters 




= 1 yard 


2 quarts 


» 1 pottle 


5 quarters 




= 1 ell, English 


2 pottles 


= 1 gallpfl 


3 quarters 




= 1 Flemish ell 


2 gi^ions 


= 1 peck 


6 quarters 




= 1 French ell 


4 pecks 
8 bushels 


= 1 bushel 
s^ 1 quarter 


VI. Length. 


5 quarters 


= 1 load 


12 inches 


= 


1 foot ^ 


63 gallons 


» 1 hogshead 


3 feet • 


= 


1 yard 


36 gallons 


« 1 buiKlofJwei 


5| yards 


= 


1 pole or perch 


2 hogsheads 


e^ 1 pipe or hsuu 


40 poles 


= 


1 furlong 


a pipes 


« 1 nm 


8 fhrloBgs 


B 


1 mile 


In som^ places a barrel of tMer 


3inHe8 


= 


1 league 


has 32, in others, 34 giJJkMM. 
X- Tthttc. 


VIL Gbain. X 






< atones 


J3 


1 barrel of hran 


60 seconds 


= 1 minute 


ifi y> 


^ 


1 ,, of malt 


60 minutes 


*= 1 hour 


7" 


j^ 


1 ,) of oats 


24 hours 


= 1 day ^ 


WW 

16 „ 


^ 


1 ,, of here 


7 days 


= 1 week 


WW 






4 weeks 


~ 1 month 


20 „ 


^^ 


1 n oipeasixr 
wheat 


12 months 


= 1 year 


16 ^ 

20 „ 


S= 


I bag of fiouT 
I aach of l^vT 


365 days 

366 days 


« 1 yea? 
sd 1 iet^ year 


2 barrels 


= 


1 ^varter of wheat 


A leap^ar oecnn every fourth 
year. If the number expressing 






or malt 


the year can 
out leaving a 


be divided by 4 with- 
remainder, it is a leap- 


VIIL Surface.* v 


year, except it be an ezaet century. 


144«9uarein. a 


1 square foot 


XL Squwwf. 


9 8qmre feet 


= 


1 square yard 


1 1728 cubic inches a 1 cnbic foot 


30j«jr. yds. 


= 


l^uarerod,pdc, 


27 cubic feet 


= 1 cubic yard 






orpefch 


40 cubie A. i 


>ongh timber \ 1 ton 


40 perches 


s= 


1 roo^ 


50 cubic ft. hewn timber J or load 


4 roods 


= 


1 acre 


42 cubic ft. 


= 1 ton of shipping 



pound, Avmrdupois, is s 14 of. 11 dwt. 16^. Troy : therefore an punce Trojr, 
an eoDce Avoirdupois by I dwt. 18| gr. 144 lbs. Avoirdupois = 175 lbs. Troy. 

* The dtfftrence between Irish and English measure is in ^eperdkt 5| yds. make 
I p. English, and 7 yds. 1 p. Irish ; hence 11 Irish inilas cs 14 English fni|es, and nince 
il2.a IM an4 142 a i^ \t follows, that 1<21 Ixish acres :« (OG En^UilEi t^c^^^^ ^ %^Ve«iu 
B 49 English acres, or 3 a. 3 r. 5 p. Irish a 6 a. r. %0 p. ^.n^VLtiti, l^iiSidKi \&ie 
Wlegsi except by special agreement. 
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XII. Surveyors' Measure. 


XIU. 


COALS. 


100 links or"! , , . 
4 perches) = ' '='>'''° 


5 stones 
2 bushels 


= 


1 bushel 
Ibsg 


10 sqowe chains — 1 acre 


8 „ 


= 


1 quarter 


1 mile » 80 chains 


2 bags 


= 


1 barrel 


1 square mile » 640 acres 


8 barrels 


- 


1 ton 


The Circle 


Vabious. 




12 articles 


=s 


1 dozen 


Consists of 360 degrees, each 


12 dozen 


= 


1 gross 


degree « 60 minutes, and each 


20 articles 


= 


1 score 


minute =60 seconds. Degrees, 


5 score 


» 


1 hundred 


minutes, and seconds are marked 


6 score 


= 


1 long hond 


thus, 0, ', ". Every degree 18=60 


24 shts. of paper 


= 


1 quire 


geographical or 69^ English 


20 quires 


= 


1 ream 


miles. 


2 reams 


« 


1 handle 




30 deals 


ss 


1 quarter of 
timber. 




120 deals 


■B 


1 great hun- 
dred. 


jf%e Civil Service Commissionei 


'•8 usuaUy examine 


Tidewaiters, 


Weighers, ffc, on t 


he Talks, thua:-^ 


■ 




* Write out the tables of 








Avourdupois weight, Troy w 


eight, Long measure, 


Square me»- 


sure, Wine measure, Ale a 


md Beer measure 


» 
• 




The following have < 


%lso been asked Z'- 


- 




« Write out- 








Measure of Time. 








Dry Measure. 








Ale and Beer Measure.' 









VI. 

Miscellaneous Questioks 

1. Multiply ninety thousand seven hundred and eight by siifcteefi 
thousand and thirteen, and add 99 to the result. 

2. From the product of thirteen thousand and nine and nine thousiuid 
and sixteen, take nine hundred and ninety-eight, 

3. Divide the sum of 7896 and 8908 by 11. 

4. Multiply the difference of 1000 and 53 by 79. 

5. To the product of 1013 and 7009 add 73, and divide the som 
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G. Take sixty thousand and fifty-four from soTenty-eight thousand 
and ninety, and multiply the remainder by seven hundred and sixty. 

7. From the product of one thousand and one hundred and three, 
take 99. 

8. From the quotient of thirteen thousand and thirty-nine by 
thirteen, take 4, 

9« Write down the sum, difference, product, and quotient of 9603 
and 1067. 

10. The product of two numbers, one of which is 365, is 389455^ 
what is the other ? 

11. What is the continued product of the sum, difference, product, 
and quotient of 72 and 24 ? 

12. The quotient of two numbers, the lesser of which is 49, is 
347, and the remainder is 27 ; what is the greater? 

13. How many days were in the first five months of the year 1860? 

14. How many days from January 20, 1857, until August 14, 1863? 

15. A regiment was supplied with 576 horses which cost £25 each ; 
what was the entire cost ? 

16. How many pages in 30294 words, every page having 51 lli;ie8 
of 9 words each ? 

17. How many farthings are there in £497, there being 960 in 
a£? 

18. How many pence should a person pay for 44 lbs. of beef at 
8 J<f. per lb. ? 

19. How many chickens at 10^. each could a person buy fot 
inlck V 

20. Divide 25s. between two boys, giving one 3«. more than the 
other. 

21. What is the number of lines in the page of a book which con- 
tains 1110 letters, every 37 letters forming a line? 

22. What is the difference between the continued product of 17, 93, 
46, 59, and that of 227, 247, and 58 ? 

23. Add together 379876, 583974, 3978653, 98, 7894, 569, 3747, 7, 
974869, 89767,54869,37897,9879, 5678089, 24, and 397, and take 
11796986 from the sum. 

24. Add all the numbers ending in 9 from 1 to 300 together 

Proposed to Tidewaiters and Weighers, 

25. Multiply four millions forty-nine thousand and three, by thirty- 
six thousand and twenty-nine. 
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VII. 

MISCELLANEOUS QUESTIONS. 

(a) 

1. Explain the use of the cypher in our system of Notation. . 

2. Express in figures nine thousand and seventeen millions fifty-nine 
i^usand and ni^iety-six; and write in words 7106597048. 

3. At an election for two members of Parliament, one candidate 
had a majority of 189 out of 1135 votes ; how many voted for each ' 

4 the population of Ireland in 1861 was 5798965, and m 1870 it 
was 5519641, if it decreased uniformly find its decrease every year. 

6. There were in 1868, in England 20930779 sheep, in Wales 
2668605, in Scotland 7112112, in Ireland 4648168, and ill the lelc of 
Man and Channel Islands 73972 ; if each Bheep be Worth ^1}, give In 
words the value of the sheep of the United Kingdbiii. 

6. If an elih pfoduces 299580 seeds, and if one-half of these teach 
produce a tree, find the number of trees that shotdd be pf oduced from 
fi? elms in 79 years. 



1. Define the following termd : Quantity, Number, Addition, Divi^ 
sion, &c. 

2. How many yeai^ of 365^ days each are in 18993 dayiS ? 

3. In 1869 the capital of the 68 principal English railways \tia 
£418277679, of the 8 Scotch £56676607, and of the 17 Irish 
£27409601, find the excess in capital of the English railways abore 
the Irish and Scotch together. 

4 Write out the tables of troy and avoirdupois weight, and stebe 
for what tiiey are respectively used ? 

5. Subtract two thousand and fifty-nine from forty-one thousand 
and thirty-three : then to the r^nainder add nineteen thousand jund 
eighty, and express eleven times the result in words. 

6. An estate has 7649 oak trees, 697 elms, 5073 beeches, 7l9 ash, 
and 838 poplar ; if 24 be cut down every working day, in how many 
weeks will they be all cut down ? 



1. Add the following bumbers and divide the sum by 17 : — 7986 
8975, 3998, 976, 5899, 379, 5764^ 7788, 9787, 377, 9789, 789, 6S39. 
yjd 365, 



MISCELLANEOUS QUESTIONS. 81 

2L Write in words 300030030; also the differoioe between tee 
liuhdred and a million ? 

3. Divide 7890567 by 42, by long division $ also by ite faeiOfi 
G and 7, and prove the accuracy of the result by multiplioatio&« 

4. How many days will 9867 pounds of hay last 13 horseft) if every 
horse eats 33 lbs. a day ? 

5. A boy has a bag containing 2360 nuts, he takes otit 7 dozen for 
himself, and then divides the rest among 19 sohool-fellows, keeping 
thdse i-emaining over ; how many had he and how many hlui each of 
the otiiet boys ? Had he at first divided equally among Ihem all, 
how many nuts would each have got ? 

t. The distance of the earth from the sun is now McertaiKed to be 
about 92070000 miles ; if the rays of his light reach the ttacHk ifi 495 
seconds, find their velocity per second. 



1. From 5297849362972 take 942876043184 and divide the re. 
mainder by 13. 

2. There are about twelve hundred and twenty^otte milliens olE 
inhabitants on the earth : if thi9 number die in 33 years^ by how 
many do those dying every year exceed the population of t^e British 
Ides which is 30937487 ? 

3. Divide 437 apples between two boys, giving one 29 more than 
the other. 

4. If £1 be equal to 24} francs, find the number of francs equal to 
^^999. 

a. One of the London letter-carriers delivers letters 3 times a day, 
walking 9^ miles on each delivery. Suppose he continues for 29 
years as a letter-carrier, find how far he will have walked u^lectiug 
Sundays and leap years. 

6. If a franc be worth 9|d. British, find the number of francs equal 
to 2132113}d. Taking our sovereign equal to 24} francs, find hOW 
maay sovereigns should be given for 2132113} francs. 



1. Multiply 949736018 by 4097080, 

2. What number multiplied by 78079 will give as product 99 times 
the difference between 97889023 and 97654786 ? 
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3. A gentleman uses 14 dozen of sherry every month, worth £2 per 
dozen, 3 dozen of claret per week, worth £3 per dozen, and 3 dozen 
of port every fortnight, worth £2 10s. per dozen, how much has he re- 
maining after paying for his wine put of a salary of £1000 ? 

4. A city containing 758043 inhabitants contains five parishes, the 
{xipulation of the first is 78967, of the second 139753, of the third 
145069, the other two parishes have each an equal number of inhabi- 
tants, find the population of each of these. 

5. The pulse of an invalid, while he is awake, beats 87 times in a 
minute, and while asleep 69 times ; how often will it beat iu a week 
if he sleep 9 hours a day ? 

6. Give tha rule for dividing by a com[)osite number ; divide by 
means of its factors 165 into 698966, and show how the true re- 
mainder can always be found. 



(/) 

1. Divide 21593754901082715 by 8697. 

2. Explain the use of the ^* signs " of the first four rules, and find 
the value of the following :— (a) 96 + 17 — 39 ; (b) 75 + 96 -r- 16 ; 
(c)189-7xl9; (d)7x6 + 9xl7; (e) 170 -f- 17 + 365 -J- 5 - 4; 
add the results and divide by 48|. 

3. The gross rent of a farm at £3| per acre is £962| ; find the 
niunber of acres in the farm ; and if the rent were increased to £4} 
per acre, what would the rent then be ? 

4. During the year 1867 there were delivered in the British isles 
774831000 letters, and during 1868, 808117968 letters. If letters 
were delivered every day, Sunday and Christmas Day excepted, find 
the increase per diem during the year. 

5. A postman delivers in a city twice as many letters on Monday 
and half as many on Sunday as any of the other days of the week ; 
if his whole weekly delivery be 8505, how many does he deliver on 
Monday ? 

6. Two regiments went into battle of the same strength, 50 men of 
one were killed, and 450 of the other ; after the battle just twice as 
many remained of the one as the number remaining of the other ; 
how many men were in fsach before the battle ? 
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REDUCTION. 

43« Eeduction is the bringing of a quantity, consisiiiig 
of one or more denominations, to another quantity of the 
same kind, without altering its value. 

RsDUCTioN Descending. 

44. To reduce a quantity to a lower denomination. 

EuLE. — ^Multiply the highest denomination by the num- 
ber which shows how many of the next lower denomination 
make 1 of it, adding in the number of that denomination 
(if any), and so on, until the required denomination is 
arrived at. 



Ex. 1. Reduce £59 into pence. 

Here we multiply :659 by 20, because there 
will be 20 Hmea as many shillings as pounds. 
Again, we multiply the shillings, 1180, by 12, 
because there will be 12 times as many pence 
as shillings. 



£59 
20 

1180 shillings. 
12 



14160 pence. Ans, 

Ex. 2. Reduce 29 tons 17 cwts. 3 qrs. 27 lbs. 12 oi. mto oz. 

toni cwts. qrs. lbs. oi. 
29 17 3 27 12 
20 

580+17=697 cwts. 

4 



2388 + 3=2391 qrs. 
28 



Read the table of Avoirdupois 
Weight, and the reason of the 
annexed operation will be evident 



19128 

4782 



66948 + 27- 
66975 lbs. 
16 



1071600 + 12=\CV1WS51 ctl. 



O^ 



'^: 
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Ex. 3. Reduce £7869 19s. lljd. to farthings. 



Here, in the operation of multiply- 
ing by 20 we add in the 19, and in 
the same manner the 11 in multi- 
plying by 12. 



£ s. d, 
7869 19 llf 
20 



157399 shillings. 
12 



1886799 pence. 
4 



7555199 farthings. 
Ex. 4. Eeduce 75 eUs 3 qrs. 3 nls. to inches. 

ells. qrs. nls. 
Having reduced to nails, 75 3 3 

we multiply by 2 J for inches, 5 

as already explained. STSells 

4 



Ans. 



1515 nails. 
2i 



3030 
i of 1615= 378J 



3408} inches. Ans, 

Ex. & Kednce 367 ac. 3 rds. 35 pis. 25 ya^s 8 ft. 74 in. to eq. is 

^kj. rds. pis. yds, fU in. 



The learner must be care- 
ful in multiplying by 12 and 
12, for 144, not to add the 74 
inches until he is multiply- 
ing by the second 12. 



367 3 35 25 8 74 

4 



1471 roods, 
40 



68875 poles. 
30^ 



1766275 
147181 



X 



1780993} yards. 
9 



16028951} feet 
12 



192347421 

12 



2308169126 inches. Ans. 
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Ex. 6. Reduce 18 miles 5 fur. 30 per. 2 yds. 2 ft. 10 in. into inches 

mis. f. p. yds. ft. in. 
18 5 30 2 2 Id 
8 

149 fiirlong». 
40 



5990 perches. 
5i 



29952 
2995 



82947 yards. 
3 



98843 feet 
12 



1186126 inches. 

In this example the furlongs, perches, &c« are added in when multi- 
plying, and not as in example 2. 



vm. 

Post Office. 

1. Redace 15 guineas to farthings. 

2. „ 15 mjles 2 iifrloDgs ae.perches 2 yards toieet 

3. „ 42 cwts. 3 qrs. 17 lbs. 6 02. to oz. 

4. » 18 tons 17 cwts. 2 qrs. 1 lb. to lbs. 

Admirdiy (Dochyards). 

5. Reduce 42 miles 5 fur. 13 poles to inches. 

Candidates who are to know ' Elementary Arithmetic* such as in PoKcc 
CottrtSf Science und Art, Board of Trade, Fisheries, ffv, 

^. Refdnce 3 tons d cwts. 2 qrs. 4 lbs. 6 oz. to oz. 
t. M 1 ton 4 cwts. 3 qrs. 2 lbs. -3 Ois. to oz. 

8. „ 16 tons 4 cwts. 3 qrs. 15 lbs. 13 oz. to oz. 

9. J, 13 miles 5 fur. 9 p<des 3 yds. to i]iehe& 

10. „ 42 miles 3 fur. 23 poles 3 yds. to inches. 

TidewaUers, ^c, 

11. Reduce 159 quarters of corn to quarts. 

12. In 34lhs, 10 oz. 12dwt8. 16 grs. troy \i0\7 mm'^ ^gcvoA^. 
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India Board. 

13. Reduce 3 acres 20 rods 12 sq. yards and 7 sq. feet to square feet. 

War Office. 

14. How many grains are there in 17 lbs. 3 oz. 7 dwts. f 

Education and Constabulary Offices. 

15. Reduce 15 lbs. 10 oz. 14 grs. troy to grains. 

Candidates required to know * Vulgar and Decimal Frojctuma^ 

16. Reduce 2 miles 1 fur. 12 pis. 1 ft. 8 in. to inches. 

17. „ 3 wks. 4 days 5 Ite^ 54 mins. to seconds. 

18. „ 13 yds. 7 ft. 19 inches (square measure) to inches. 

19. y, 496 sq. yds. 2 sq. ft to inches. 

20. How many feet are there in 18 miles 6 fur. 12 pis. 2 yds. ?* 

21. Reduce 17 lbs. 6 oz. 12 dwts. 7 grs. to grains. 

22. „ 54 cwts. 3 qrs. 18 lbs. 14 oz. to drachms. 

Yarious Departments. 

23. Reduce £^ 19^. 9j(f. to farthings. 

24. „ 13 lbs. 7 oz. 16 grs. to grains. 

25. „ 47 cwts. 1 qr. 16 lbs. 2 oz. to drachms. 

26. „ £527 16*. 8jc?. to farthings. 

27. „ 375 cwts. 2 qrs. 1 St. 13 lbs. to ounces. 

28. In 1 1 miles fur. 6 pis. 4 yds. hoiw. many feet ? 

29. Reduce 14 lbs. 11 oz. 11 grs. to grains. 

30. M 42 wks. 8^ hrs. 15} mins. 5 sees, to seconds. 

31. How many secbnds are there in 35 days 8 hrs. 48 mins. 29 secs.F 

Reduction Ascending. 

45. To reduce a quantity to a higher denomination. 

Rule — Divide the quantity by the number expressing 
liow many of this lower denominatioji make one of the next 
higher denomination ; and so on, step by step, until the 
required denomination is arrived at. 

Remainders are always the same name as the dividends 
from which they are derived. 

In Reduction Ascending we use division : in Reduction 
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Descending w^ use multiplication. The one cote proves 
the other, 

Ex. 1. To reduce 7328 farthings to ponnds. 



4)7328 farthings. 


Proof of Example 1. 

Reduce £:j 12& 8d to farthingi, 
20 


i2)lS32 pence, 
2,0)16,2 + 8 


152 
12 


£7 128, Sd, Am, 


0^ 1832 

4 




7328 farthings. 



We first diyide by 4, because for every 4 farthings there will be one 
penny. We divide these pence, 1832, by 12 ; because for every 12 
pence there must be one shilling ; and lastly, we divide these shillings 
by 20 to bring them to pounds, using the contracted method. 

Ex. 2. Reduce 73816 drachms to cwts. 



{4)73816 drachms. 

4)18454 

f 4)4613 0Z. + 8 
16^ - 



4)1153 + 1 



{7)288 poi 

4)41 + 1 



pounds + 5 



Proof of Example 2. 
Reduce 2 cwts. 2qr8. 81bs. 5oz. Sdn. todrs 
4 

10 quarters. 
28 

288 pounds. 
16 



4)10 qrs. + 1x7+1 



4613 ounces. 
16 



73816 drachms. 



2 cwts. 2 qrs. 8 lbs. 5oz. 8 drs. Arts. 

As 16 drachms make 1 ounce, we must first divide by 16 : wenge its 
factors 4x4. Having reduced to ounces, we divide by l& again, to 
bring these to pounds; next, we divide by 28, since 28 lbs.Bl qr. ; 
for tills we use the factors 7 and 4 ; and lastly, we divide by 4, to 
bring the quarters to cwts., and find 2 cwts. 2 qrs. 8 lbs. 5 OfZ. 8 drs. 
Ans. 
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1728)3196800 
1728 

(1850 evlnc feet 

14688 
18824 



6640 

8640 Then 5,0)185,0 

37 loads. Aiuh 

In this example we redace the cubic inches to cnhic feet, and find 
1850, which divided by 50, the number of cubie feet in Aloftd, gives 
37, the answer. 

IX. 

1. tn 1^1 6d pence how many pounds ? \ 

t. tn l5^46d07 oz. how inany tons, cwts., Scc..*t 

India Board, 

3. In 523769 grains (Troy weight) how many lbs., oz., &;c.? 

4. In 569705 «q* ft how many acres, roods, &c^F 

5. In 29836985 secondi hoir many weeks, days, &c. ? 

6. How many lbs., oz., &c., are there in 111454 gnuns of gold ? 

7. How many miles, furlongs, &c., are there in 348164 inches ? 

Excise. 

8. In 457241 lbs. (Avoirdupois) how many tons, cwts., &c. ? 
9» In 640825 seconds how many weeks, days, &c.F 

10« In 2160000 cubic inches how many loads of hewn timber? 
11. In 150000 eggs how many gross ? 

Education and Constabulary Offices, 
12 Reduce 34677 square yards to acres, &c 

Where Candidates should know * Vulgar and Decimal Fractions^ 

1$. Ib 28221 grs. of gold how many lbs., 02., &c.? * 

14. I& 82511 Ok. «if Mga^ hoir inaby tottS, ^Wte., fte. f 

15. I* 579d6lt( kiohes h«^ many lAil^s? 

Various Departments, 

16. How many miles,. &c., are there in 247391 inches ? \ 

17. How many lbs., oz., &c., are there m 266450 grs. (Troy) ? 
7A Reduce 657918 c^bic inches to yards, teel^ «&& \Tic\ie&. 
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19. Redace 138297 cabic inches to yards. 

20. How many miles are there in 3126749 inches? 

21. In 86754 oz. (AvMrdapois) how many ioM, &c.? 

22. Reduce 986877 cubic inches to yards, feet, and inches. 



Ck>MFonND EfiDUonoN. 

46. In sevetul exetcides, both of the cas^s of Seductiou 
alrelidy considered have to be employed, as in the tblloW- 
ing Questions i 

Various Exammatioiu. 

Ex. 1. How ma&y half-crowns are there in 83654 dollars, each 
worth 4«. 6(2.? 

dols. 
83654 

64d>-.4».«ir. 



334616 

418270 

II ■ ■ 



a ha]f-ch»wnad»(M.^45irdl,6(IL 

150577 A. crns, %d. 

Post Office, 

23. How many fourpenny pieces in 37689«. ? 

24. In jS2470 how many crowns ? 

25. How many half-soyereigns in 7642 guineas f 

Excise, 1 

%. Redace 564 English ells to nails. 

Various Departments, 
87. How many francs at 9^ each are there in £\ 734 6s. 10^ f 

Nbtjproposed at Examinations, 

28. A person has 250 fourpenny pieces and 57 threepenny pieoesi 
how mu9h money has he ? - • 

29. How many labourers can a person employ wU]h. ^^ ^goxckftai^ 
(?ach receiving half-a-crown ? 
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COMPOUND ADDITION. 

47- A Compound Number consists of quantities of the 
same kind, but of different denominations. 

BiTLE. — 1°. Set down the addends so that the same de- 
nominations may stand under each other. 

2. Commencing at the right hand, or lowest denomina- 
tion, add it up ; find how manj ones or units of the next 
higher denomination in the sum ; set down the remainder 
(if any), and carry the ones to the next denomination, 
and so on. 

Ex. 1. Add £67 16*. 8jrf.; £100 135. I^d.', £168 16s. lOjcf. 
together. 

We begin by adding the farthings, and find their 
sum 7/1 = 1 penny and } ; "we write the J under the 
farthings, and carry the \d. to the pence. We find the 
sum of the pence column 26, and 26J.=2s. 2(/., set 
down the 2<f. and carry the 2*. In adding the shil- 
lings, we say, 2 and 6 are 8, 8 and 3 are 11, 11 and 6 
are 17, set down 7 and carry 1. This 1 and the 3 ones in the tens' 
column make 4 ; we say half of 4 is two, and carry 2 to the po^inds, 
because there will be half as many pounds as tens in the shillings. If 
the sum of the tens be odd we write down 1, and carry the half of the 
next smaller even number. 

Ex. 2. — Add 148 cwts. 2 qrs. 16 lbs. ; 96 cwts. 3 qrs. 22 lbs.; 149 cwts. 
1 qr. 10 lbs. ; 729 cwts. 3 qrs. 23 lbs. together. 
In this example we add the column lbs. and find the cwts. qrs. lbs. 

sum 71. Now, as 28 lbs. = 1 qr, we divide 71 by 28, ^^® 2 16 

96 3 2'' 
which gives 2 qrs. 15 lbs. quotient «* we set down the ,.g , ," 

15 lbs. and carry 2. We find the sum of the quarters 729 3 03 

«11 ; this divided by 4, gives 2 cwts. 3 qrs. We set 

down the 3 and carry 2, to the addition of the cwts. ^ ^^4 3 15 

The best way to add the shillings- column of an account is, to disregard 
the tens until the units have been added ; then , having reached the 
top, add downwards, counting 10 for every 1 in the tens' column. 
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71 
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In the annexed example the sum of the units' £ 8, d, 

column of shillings is found, 27; then proceed- 48 16 10^ 

ing downwards say, 27, 37, 47, 57, 67 shillings = 66 19 7i 

£3 7«. 84 12 10 

78 18 6^ 



£269 7 10} Am. 

We may proceed in the same manner in adding the column of lbs., 
adding 20 for every 2 in the tens' place, and 10 for eyery 1. Say 
in Ex. (2,) 3 4- 2 -(- 6 = il ; then, adding downwards, say, 21, 41, 
51, 71 lbs. = 2 qrs. 16 lbs. The perches' column may be nmilarly 
added. 
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£ 8. d, £ 8. d, £ «. d. 
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cwts. qrs. ll)R« 
37. 696 3 24 
523 1 16 
196 3 17 
567 3 18 
167 1 25 



swts. QTS. lbs. oz. 

38. 69 3 14 10 

58 2 23 13 

68 3 10 12 

99 3 19 18 



lbs. oz. dwts. 

89. 39 11 13 
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.96 9 8 

59 10 10 

67 10 19 
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SEPARATE ADDITION. 



65. 
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Th0 Civil Service Oommifisioziers allow fifty marks for << Separate 
Addition/' snch as the above, with which the learner is requested to 
familiarize himself by repeated trials. It appears frcna carefbUy 
reading the Civil Service Bcports, that persons are examined in 
^* Separate Addition/' who are candidates for Clerkships of every 
kind| Surveyor-ships of Taxes, Inspectorships of Factories, and Cadet- 
ships of Constabulary. Candidates for the situation of Letter- 
carriers and other subordinate offices, and also those for Student 
tnterpret«Fships, and for the Colonial Office, are not so tested. 



COMPOUND SUBTEACTION. 

48. EuLB. — 1°. Set down the less quantitj imder the 
greater, like two addends in the preceding rule. 

2^. Commencing with the lowest . denomination, take 
«very t^rm of the lower quantity from every te|:^ of the 
upper. 

3\ If the lower term cannot be taken from the upper. 



COMPOUND SUBfTEAOTK^f. 47 

borrow 1 from the next higher denomination of the upper 
Une, then considering this so m&nj units of the lower deno- 
minatioi^ subtract, ju^ ag in Simple Subtraction* 

Ex. 1. From £147 \ks. S^d. take £49 17s, e^d. 

Here, we say, ^ from ^, and ^ reou^ins, set down the 4^ <• d. 
i under the farthings: again 6J. fron^ 8<f., and Ud. H7. >6 ^ 
remain, 8«t down 2 under the pence« We cannot tidte ^ ^ ^ 

175. from 16«., therefore we borrow £1, calling it 20^., £97 19 2j 
this we add to 16«., which makes 868., and say, 36 — 17 
es 19^., which we write tgider the shiiiii^gs. Lastly, we carr|r 1 to tiie 
poun4s and subtract as in Simple Sivbtraction. 

Ex. 2. From 146 acrs. "2 r. 25 pis., take 19 acrs. 3 r. SO pis. 

Here, we take 30 from 40 + 25«-65, as we niust acres r. pis. 

honpw OBS rooi to enable us to spbtraet^ or, we may Hft 2 25 

nay 99 from 40, and 10 remain ; 10 and 25 are ^, ^^ ^ ^^ 

which is set down. Carry I to 3 make 4, 4 fr(NB 126 2 35 
3 we cannot, but 4 from 4 and remains, and 2 
Hiftke 2, which is set down ; carry 1 again, because W4^ harrowed 1 acre, 
which we called 4 roods, and so on, as before. 
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25. 


119 


16 20 


26. 


76 


10 


13 


27. 


17 


3 4 




39 


18 33 




19 


11 


19 




9 


10 9 




Ok. 


dwts. grs. 




yds. 


ft. 


in. 




mis. 


f. pis. 


S8. 


U 


14 30 


39. 


10 


2 


10 


30. 


16 


6 30 




9 


17 28 




4 


2 


11 




9 


6 36 






sq.yds. sq.ft. 


sq.fn. 






sq.pis, 


.B0.yds.8q.ft 


. sq.in. 




« 


31. 13 7 


70 




32. 


30 


20 6 


100 








10 8 


^00 






10 


25 6 


120 





yds. qrs. nli. 
88. 117 3 2 
19 3 8 



ells qrs. nis. in. 
34. 67 1 2 1 

19 2 3 1^ 



Post Office (Junior Appointments), 

£ s, d, £ s. d, 

35. 103 5 4 36. 92 6 2^ 

49 18 10 47 12 6f 



37. 



£ 8, d, 
72 3 6 
58 18 9 



COMPOUND SUDTRAGTION« 



49 





£ *. d. 




£ «. d. 




£ 9. L 


38. 


201 7 5i 


39. 


61 7 3 


40. 


301 8 ^ 




:»S 16 7J 




58 18 9 




63 16 7i 



il. 



Excise^ Post Office, ffc. 

£ 8, d, £ M, d, 

975 19 1^ 42. From 453 6 2| 

9 It) 10} Take 165 1 10^ 



43. 1687 1 7} 
946 13 10^ 



£ s. d, 

44.* 6C2303 11 Sj 
84606 16 4} 



45. 



Tidewatter and Boatman, 

tons cwto. qrt. lbs. yds. ft. In. 

359 17 2 19 46. 252 1 1 

156 18 3 27' 198 2 11 



Examinations where * EUmentitry Aritfunetic* is required. 

£ 8. d. £ 8, d» 

47. 87341 10 9j 48. 641037 8 1^ 

6442 19 11} 83174 15 6} 



£ 8, d. 
m, 573156 11 2^ 
92896 18 7} 



£ 8. d. 

50. 397612 4 5^ 

78360 16 9} 



£ 



d. 



51. 307612 4 5^ 



87406 18 6^ 



mis. Air. pis. yds. ft. In. 
52. 38 7 13 1 1 2 

20 14 2 2 8 



mis. fur. pis. yds. ft. in. 
58. 79 6 12 1 1 6 
68 7 13 2 2 7 



• Admiralty (I>ockyird6>. 
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COMPOUND MULTIPLICATION. 

Case I. 

49. When the multiplier does not exceed 12. 

Rule. — Set down the multiplier under the lowest de- 
nomination of the multiplicand. Multiply the number of 
this denomination and every other by it, setting down and 
carrying as in addition. 

Ex. 1. Multiply £\\% 12«. 6^J. by 4. 

In this example we say 4x1 (read times or mol- £ x, d, 
tiplied by)=4/. = l<f. : set down nothing, but carry 118 12 Sj 
1. Then, 4x6=24 and l«25d=a2*. Id., set down 
1, ana carry 25. 4x12 = 48, and 48 + 8= 50*.= 
£2 lOs, . set down 10 j. ana carry £2 to the pounds, 
and so on. 

. Ex. 2. Multiply 16 yds. 2 qrs. 3 nls. by 6. 

' Here, we say 6 x 3 = 18, and 18 nls. =4 qrs. 2 nls.: 
we write down 2 ahd carry 4, Again, 6x2 = 12, 
and 12 + 4a«16 qrs. = 4 yds.: set down and 
carry 4, 



4 



474 10 


1 


yds. qrs. 
16 2 


uU. 
3 
€ 


100 


2 







xn. 








Post Office, 




£ 


5. d. 


£ s. 


a. 


1. 85 


3 7x5. 


2. 28 15 


4ix7. 


3. 54 


7 9x5. 


4. 92 16 


7}x6. 


5. 67 


5 11 X 5. 


6. 84 13 


9}x6. 



50. To multiply hy a composite number. 
Rule. — ^Multiply successively by its factors. 

Ex. 3. £736 IBs. lOjrf. x 16. 

Here, as 16 is=4 x 4, we first multiply £ s. d. 

by 4, and then multiply this product by 4| ^^^ ^^ ^^ 

Tjhich must be' the product by 16. 



2947 15 6=/)ro(/. by 4, 



. 11791 2 OM^prod. by 16. 
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XII. 

d, £ s, d, 

} 7J X 24 and hy 27. 8. o90 9 11 J x 48 and by 50. 

) 9^ X 64 and by 72. 10. 718 16 9^ x 90 and by 96. 

7 7J X 120 and by 121 12. S24 9 6j x 132 and by 144. 

Case n. 

"^en the multiplier is greater than 12, but not a 
? number, 

— Multiply by the nearest composite number, and 
ibtract the product found by multiplying the multi- ^ 
by the difference between this composite number 
;iven multiplier. 



Bfciultiply £12 lOa. 6jcf. by 19. 








e find the product by 18, as in 
hen we add the multiplicand, 
!e itself, which must give the 


£ 

12 


8. 

10 


6jxl9 
6 


'19. It will be useful to prove 
ey of this result, by taking the 


75 


3 


Z=prod. by 6 
3 


20 instead of IS, and also 

7. 


225 
12 


9 
10 


9=>prod, by 18 
^^—prod. by 1 




23,8 





3i«/WYxi by 19 


Jlultiply £16 13.9. ^d, by 827. 








example we first find the £ 
y 100; this product is (7) 16 
by 3, which gives the 


s. 
13 


d. 

A\ X 327 
10 


r 300. To find the pro- (2) 166 
, we multiply the product 


13 


.6i=9jprod. by 10 
10 


! ; lastly, we multiply the . 
id by *lf and then add. 


1666 


15 


6 -^prod, by \00 
3 




5000 
333 
116 


6 

7 

13 


3 =jororf. by 300 
1 =prod, by 20 




5450 


« 


^\«lprQa.V9^'£\ 
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Since 327=320 + 7=4 x 8 x 10 + 7 we may proceed in the foUowi 
manner: 

£ M. d. 
16 13 A\ 
4 



C6 


18 


5 

8 


533 


7 


4 
10 


5333 


13 


4 


116 


13 


55 



5450 6 9| 

Ex. 6. Multiply 7 acrs. 2 rds. 20 pis. by 497. 

8ince 497 =7 x 7 x 10 + 7 we proceed as follows : 

Here we multiply 20 by 7 = 140 pis. which 
we divide by 40 and find 140 pis. =3 rds. 
20 pis., we write down 20 pis. and carry the 

3 rds. Then 7x2 = 14, and 14 + 3=17 rds. 
= 4 acrs. 1 rd., we set down 1 rd. and carry 

4 acrs., and say 7 x 7=49, and 49 + 4 = 53, 
which is written in full. In finding the pro- 
duct by 10, we say, since 20 pis. = one-half 
of a rood, 10 half-rds. = 5 rds. and carry the 
5. In numerous examples we can proceed in ^"^^ ^ ^^ 

a similar manner. Having obtained the product by 490 = 3736 ac 
1 rd. pis. we add to it the product by 7, already found, and thus arri 
at the final result. Consequently we have an advantage in first tm\ 
the factor 7. 



acrs. 
7 


rda. pit. 
2 20 

7 


53 


1 9.0-1 




7 


373 


2 20 




10 


3736 


1 0-' 



£ s, d. 




£ 8. d. 


13. 568 9 lOj X 69, 


74. 


14. 336 17 10ix95, 98. 


15. 360 19 7ixl37 


, 149. 


16. 129 11 9fx234, 378. 


acn. r. pis. 




acrs. r. pis. 


17. 19 3 30x147. 




18. 23 1 16x523. 


cwt». qrs.Ibs. 




cwts. qrs. \Vn. 


19. 16 3 24x129. 




20. 16 1 27x729. 


yds. qrs. nls. 




yds. qri. nil. 


21. 20 3 2x709. 




22. 27 3 3x999« 



Tidewaiter and Weigher, 

28. Multiply £227 lOs. 5d by 11. 
24. Multiply 49 tons 13 cwts. 2 <\T8. ^^ \\i». \C^ ^x. 7 drs. by 9. 
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[Use factors for those marked thus.*] 
Progressive Exercises, 

25. £68 16«. 4j<f. X H ; £37 6«. 2jrf. X 12. 

•26. £13 19«. 9i<f. X 42; £46 la. lOJrf. X 63. 

♦27. £20 3*. Ojrf. X 28; £19 19«. 1^, X 88. 

♦28. £13 0«. lljrf. X 108; £29 13«. 2J<f. X 121. 

♦29. £4693 11*. 10}<f. X 10 ; £73 16«. 6}rf. X 1^4. 

30. £89 19«. 7|^. X 46 ; £423 17*. 4|ef. X 76. 

31. £68 17*. 3J<?. X 78 ; £79 16*. lOJrf. X 109. 

32. £401 11*. ^d, X 43 ; £79 9«. ^d. X 89. 

33. £814 17*. Z^d. X 46; £87 7«. 7Jrf. X 127. 

34. £401 lU. 2\d, X 94; £76 19*. Q^d, X 243. 

35. £680 16*. ^d. X 89 ; £467 12». Ki^d, X 346. 

36. £904 6*. llje/. X HI ; £49 19*. lid. X 234. 

37. £1647 8*. 2\d, X 635 ; £407 8*. 10 J<?. X 429. 
♦38. £19 9*. 7K X 224; £16 4*. 2ld, X 392. 

39. £64 17*. ^d. X 365 ; £89 7*. 1\d. X 465. 

♦40. £54 7*. 1\d. X 693 ; £27 11*. lljrf. X 637. 

♦41. £409 14*. lQ\d. X 143; £48 8*. Id. X 315. 



COMPOUND DIVISION. 

52. This rule ynust be viewed in two aspecit, 

I. To divide a compound quantitj bj an abstract num- 
ber, which enables us to take the 3rd, 4th, or anj part of 
the dividend. 

II. To divide one compound quantity bj another of the 
same kind, such as £1 Ss. bj Ss. This shows how often the 
dividend contains the divisor ; and the quotient must 
always be an abstract number, expressing the number of 
times the dividend contains the divisor. ( See note page 58. ) 

Under the first head we have cases corresponding to those 
in the preceding rule. 
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Case L 

53b When the divisor is not greater than 12. 

EuLE. — 1°. Set down the divisor to the left of the div 
dend, as in Short Division. 

2°. Divide the left-hand term of the dividend hj tl 
divisor, and set down the quotient under that term, 
there be anj remainder reduce it to the next lower dehom 
nation, adding to it, thus reduced, the number of that dent 
mination, and divide the sum b}r the divisor, and ho c 
with the other terms. 

Ex. ]. Divide £14 12«. ^. by 6. 

We saj 14 contains 6 twice, set down 2 : the £ s, d, 

remainder :e2«40«., and 40+12 = 52».; now, 52 G)U^U^ 

-^6=8 + 4 r*, set down 8: these 4s. must be 2 8 9 Ans, 

reduced to pence, then 4*. s48c/., and 48 + 6 =54, 

54-£-6e:9, therefore, the quotient is £2 Ss. 9d, 

xni. 

Post Office. 

1. £83 15«.-f-6. 4. £S3 105. lO^tf-^e. 

2. £106 7s. 4j(f.4-9. 6. £81 3s, lj(f.-^by 7. 

3. £88 9s. eid,-i-7. 6. £77 11«. 4j<f.-5-by 6. 

54. When the divisor is a composite number. 
Rule. — Divide successively/ by its factors. 

Ex. 2. £28 I2s. Sd.-i-l8, 

Here we first divide by 6, and then by 3, both £ s. d, 

divisors coming under Case I. 6 )28 12 3 

3)4 15 4| 

£1 11 ^Am 

7. £5698 17». 6d.+40, and by 49. 

8. £8066 98, 6</.-r72, and by 81. 

9. £7899 I5s. Od.-i-SeO, and by 432. 

Gasb Hi, 

55. When the divisor is greater than 12, and not a com 
posite number. 



* Remainder. 



COMPOUND DIVISION. 



55 



EuLE. — ^Proceed as in Cas& L, using Long Division instead 
of Short 

Ex. 8. Divide £167 lft«. \d, hj 23. 

The reason of the tnnexed example is 
ohvions. We find 7, the first quotient 
figure; then, after reducing 6, the re- 
mainder, to shillings, -we find 5, the next 
quotient figore. Again, after reducing 
to pence^ we find 11, the last part of the 
quotient The twenty-third part of 
£167 ]6«. Id is £7 bs, Ud, This may 
be proved by multiplying the quotient by 
the divisor. 



£ ». d. 
28)167 16 1 
161 

— (£7 ffff. Wd, Ans, 
6 
20 

23)136 (5 
115 



21 
12 

23)253 (11 
253 



Ex. 4. Divide 109 cwts. S qrs. 13 lbs. by 46. 



The only diflerenoe between 
this example and the preceding 
one is in the reduetion ; after 
the first quotient figure we have 
17 remainder, which we bring 
to quarters, adding the 3 qrs. in 
the mu)tiplicand, and so on with 
the other denominations. After 
finding 151b&, we have a re- 
mainder. 28, which we reduce 
to ez., and find Soz. 

Every other question com- 
ing under the rule is worked 
in a similar manner. Tho 
work may sometimes be con- 
tracted by at first dividing 
both divisor and dividend by 
seme number that Mdll divide 
them evenly. Let not the 
student be deterred from at- 
tempting this division because 
the jcUvidend is a compound 
quantity. 



ewtf . qn. lbs. 
46)109 3 13 
92 

— (2cwta. 1 qr. 151bi. 8oz. At)b 
17 
4 

46)71 (I qr. - 
46 

25 
28 

203 
51 

46)718 (151b8. 

46 

253 
230 

23 
16 

46)868 (8oz. 
d6it 
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XIII. 





£ s. 


d. 








10. 794 16 


H^ 


78, 


and by 46« 




11. 6760 15 


4 -5- 


165, 


„ 196. 




12. 9648 17 


3} -J. 


427. 




cwts. 


qrs. Ibi. 






acrs. r. p!t. 


13. 9006 


3 20 -r 120. 






16. 1768 3 20+53a 


14. 8693 


2 26 -7-198. 






17. 4960 2 35-^625. 


15. 970 


3 12 -£-563. 









Case IIL 

56. To find how often one compound quantity containt 
another of the same kind* 

Rule. — ^Reduce both to the same denomination^ then 
divide as in Simple Division. 

Ex 5. Divide £l lU. ed. by U. 9dL 

Here £l lis, 6d,^S7Sd.i and U, 9dl»21dl; then 378•^21«18. 

Ans. 

Ex. 6. Divide 79 cwts. 2 qrs. 26 lbs. by 3 qrs. 10 lbs. 

Here, 3 qrs. 10 lbs. « 94 lbs. "I,, oA«r. a^ «r j 

' / « « „ „ } then 89304-94 = 95. i4rt5. 

79 cwts. 2 qrs. 26 lbs. := 8930 lbs. J 

£ 8. d. £ a. d, £ a. d. £ a. d. 

18. 1794 7 6-f3 12 6. 20. 2160 17 6-^1 9 6. 

19. 2777 10 0-^2 10 6. 21. 3186 13 4-f2 13 4. 

cwts. qrs. lbs. cwts. qrs. lbs. cwts. qrs. lbs. cwU. qrs. lbs. 

22. 1468 3 7-7-1 1 0. 23. 1568 14-M 2 14. 

Contractions. 

57. TFhen we have to divide by 100, 1000, S^c. 

Rule.— Point off so many places to the right as there arc 
cyphers in the divisor. 

* Although one compound quantity cannot be multiplied by another, for, to take 9tf. 
lOd. times, or to take £\ a shilling times, is absurd ; yet we can find how often om 
compound quantity contains another of the same kind— we can find how often €5 coo* 
tains 10«. by considering them abstract numbers when reduced to the same denomina- 
tion. 

At first sight ft might appear that pounds are multiplied by V$^ to reduce them to 
shillings ; this is not the case ; there will be 20 timet as many shillings as pounds, 
therefore we multiply * the number denoting how many pounds ' by 2<^not by ^ 
more than bjr 20 crowns. 
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Ex. 7. £3818 I7s. W.4-100. 

Because S818-}- 100 a> 38 + 18r, we can £ §, d. 
point off the 18 at once, then multiply this 1,00)38,18 17 1 

18 by 20, and adding 17, we get 377 ; we _J^ ^^^^^ ^^ ^ . 

point off 77, and multiply by 12, to reduce 3 « 7 "^ An> 

to pence, and then point off 25, which we 12 

multiply by 4, and peint off 00. — — 

4 
1,00 

£ », d. £ 8. d, 

24. 7179 13 eJ-T-lOO. 25. 2327 16 8 + 1000. 

To divide by 800, 1200, 3600, ^c. 

Rule. — ^First divide hj 8, &c., then divide bj the othei 
factor, 100. 

Ex. 8. Divide £28150 10«. by 900. 

Since 900-+9sl00, we can first £ s, d. 

divide by 9, then by 100, as in the 9 )28150 10 
annexed operation. 1,00)31,27 16 8 

20 

5,56 
12 

6,80 
4 



3,20; and 20 X 9 = 180/ » 3s, 9d 
£31 58. 6^. + 3s, 9dL Ans, 

£ 8, d, £ 8. d, 

26. 14075 10 6+80A 27. 15816 15 0+2400. 

Post Office. 
28. IMvide £85 6*. by 72. 29. Divide £18 9*. Ojd by 78. 

Education Office {London). 

£ 8. d, £ 8. d. 

30. 75919 11 7 + 7. 31. 611360 5 8+623. 

Admiralty. 
£ 8. d. £ 8. d, 

32. 648647 17 4+32. 33. 24727964 \^ ^^'i*^!^ 
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58. We can multiply or divide a compound quantity by a mnlttpHer 
oontaining i, i, or f , just as we have done with abstract n'umbera. 

Ex. 9. Multiply £399 17s. 7d. by 9id, 

£399 17 7 
9 



3698 18 3 product by 9 
i of multiplicand = 199 18 9^ „ „ i 
i of this result = 99 19 4f „ „ i 

£3898 16 5i Ans, 

69. Ex. 10. Divide £3779 2 Hi by 15i» 

151) £3779 2 Hi 



4 






4 


63 

( 


j 7)15116 


11 


9 


[ 9) 2159 


10 


3 



239 18 11 Ans. 

' Miscellaneous Questions. 
34. £7984 3 10i-?-19i^ 35. £1616 10 9i-s-6i 

36. 2678492 15 6-5-18 37. 3496852 19 6^-1-94. 

38. 1068091 12 11 -s- 329, by 1316. 39. 276465420 7 8f-s-3469. 
40. 15795 16 6f^399. 41. 158235 8 Oi-f-3997. 

42. 316470 16 0i-5.£39 11 9i. 43. 473874 16 10i^^395 17 8^. 

44. If a tun of wine cost £60 7s. 6d., find the rate per gallon. 

45. Find the weight of 1 hhd. if 27 hhds. weigh 475 cwts. 1 qr. 16 lbs. 

46. Multiply £32576 2s. Id. by 16 J, and divide the result by 65. 

47. Divide £8230 18s. 5|d. by 13 J, multiply the quotient by 11, 
and from the jyroduct take £499 19s. 9}d. 

48. Reduce 40 lbs, 8 oz. 5 drs. 1 sc. 7 grs. to grains (apothecaries* 
weight), and then express the result in troy weight. 

49. In a tract of country 12 miles square^ how many square miles ? 
how many acres ? 

50. Multiply £28 14s. 7d. by 103, and by 1130; and say what 
number would give a product equal to both results together. 

51. Find the number of half-crowns and also the number of half- 
guineas in 12600 fourpenny. pieces.. 

52. If 328 dollars =r £74 2s. lOd., how much is a doL more than 4s. 

53. Find the number of pints in 1008 quarters 1 bus. 1 gaL of corn. 

54. If £12287 14s. 8d. be divided among 2816 persons, how much 
does each receive ? 

55. Find the produce of 529 acres at 5 qrs. 1 bus. 3 pks. per acre. 
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Ex. 11. Bednee 5702751 inches to xnilesy &a 

12)5702751 inohes. 

3)475229 3 inches. 

158409 2 feet. 
2 



1 pL=: 11 h. 7ds.)316818 half -yards. 

4,0)2880,1 |»3 yds. 1 ft. 6 in. 



8)720 Ipl. 2 



ft. 6 in. ^ 
ft. 3 in. f 



90 mis. 1 pi. 4 yds. 9 in. 



Ex. 12. Beduce 100196196 square inohes to acres, &e. 
( 12)100196196 sq. in. 

144 1 

( 12)8349683 

9)695806 •ll X 12 = 132 in. 



30^ 



77311 7 ft. 
4 




11)309244 qiiarter-yds. 




11)28113 .1 




4,0)255,5 8^= 22 yds. 


2 ft. 36 in. 


4)63 35 pis. i 


7 ft. 132 in. 



15 ac. 3 rds. 35 pis. 23 yds. 1ft. 24in. 



Miseellaneoua Questions, 

56. Find number of inches in 1 mile 1 furlong 3 poles. 

57. JBednce 15 lbs. 13^ oz. 12dwts. to grs. 

58. Reduce 1 ac. 2 roods 11 pis. 2 yards to square inches. 

59. In 758,372 grains how many lbs., &c. P 

60. Beduce 150 tons 75 lbs. to ounces. 

61. In 3,947,652 ounces how many tons, cwts., &c.P 

62. In 327,461 pints how many quarters, bushels, &o. ? 

63. JDivide £26 98. 7d. by 82, and multiply the quotient by 67. 
G4. Beduce 2 miles 3 fur. 10 pis. 2 feet to feet. 

G5. Beduce 8,868,097 square feet to acres, &c. 

66. Beduce 973,376 grs. to lbs. ozs., &c. (troy weight). 

67. In 32,478,621 inches how many miles, &o. ? 
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68. Keduce 10 acres 3 pis. 10;}- square yards to square inches. 

69. In 9,^03,707 pints how many quarters, &o.? 

70. In 120,606 square feet how many acres, &c. ? 

71. In 3,060,752 seconds how many weeks, days, &c.? 

72. If a yard of silk cost 4s. 7Jd., find the cost of 417 yards. 

73. What weight of iron can be bought for £2068 Is. 3d., if one 
cwt. cost 3s. 3d. ? 

74. Find the value of 888 cricket bats at 17s. 6d. a dozen. 
76. Multiply 3 mis. 2 fur. 11 pis. 1 yard 6 inches by 62. 

76. Divide 12 tons 9 cwt. 1 qr. 12 lbs. 6ozs.»by 11. 

77. In 371,976,826 square inches how many acres, &c. ? 

78. In 6 qrs. 3 bush. 2 pks. 1 pint how many pints 't 

79. Find the price of 1 yard of cloth, if 17 cost £6 12s. 6Jd. ; find 
also the value of 110}^ yards at same rate. 

80. A person sold 8 tons 4 lbs. of steel for £466 168. 5d., find the 
rate per lb. 

81. Bring 142,114^ square feet to acres, &c. 

82. How often can a vessel which holds '2,\ pints be filled out of 
66 gallons ? 

83. Find the cost of half an acre of building ground at 16s. 9d. per 
square yard. 

84. Keduce 63,280,362 drs. to tons, &c. 

86. How many pieces 6^ in. long can be cut off a plank 67 feet in 
length, and how much wiU remain over ? 

86. The distance between two telegraph posts is 18 miles 1 for.' 
44 yds. How many posts will be required between them, the posts 
being 8 rods apart P 

87. A person laid out £66 3s. 4d. in the purchase of articles at 
6s. 8d. each, h6w much does he gain by retailing them at 70s. a dozen? 

88. Find the price of 29 articles*at £3 168. 6d. a dozen. 

89. "What is the remainder left when £16 10s. is divided by 71J ? 

90. A gentleman pays 23 guineas income tax at 4d. in the pound, 
find his income. 

91. Keduce 7,865,376 cubic inches to cubic yards, &c. 

92. .Bring 77,366,936 drs. to tons, &c. 

93. Keduoe 7 yrs. 37 days 16 hrs. 17 m. 67 sees, to sees. 

94. By an increase of the income tax from 3d. to 7d. in the pound 
a person would lose £84 7s. 6d., find his income. 

96. If the income tax on £166 16s. be £2 lis. lid., find how much 
it is in the poimd. 

96. If a kilometer be 1093 yards, reduce 7640 kilometers to "P^glioli 
measure. 

97. Keduce 6 quarters 2 bushels 2 pecks 1 quart to pints. 

98. A person bought 318 yards of velvet at £1 7s. 9^d. each, how 
much will he gain by selling it at £1 13s. lid. if he lose 6\ yards by 
Bhrinkage ? 

99. Find the cost of 9,867 inland telegraph messages, and 761 
continental messages, each of the former being Is., aad each of the 
latter 6s. 

100. A bicycle goes ^\ miles in 8 minutes, find its rate per hour. 
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QUESTIONS WORKED OUT. 

Ex, 1. A person bought 560 yards of cloth at lis. 3d. a yard, an^l 
retailed it at 14s. Id. a yard ; find his total profit. 

On one yard his profit is 14s. Id. — lis. 3d. = 2s. lOd. 

Therefore his profit on 660 yards is 560 times 2s. lOd., which \re 

find as below :— 

s. d. 

2 10 

8 



12 8 profit on 8 yards. 

7 



7 18 8 profit on 56 yards. 
10 



£79 6 8 profit on 560 yards. 

Ex. 2. A merchant bought 279 cwts. of sugar for £785 I7d. ; fiud 
what it cost him per cwt., and how much per cwt. he. will gain by 
selliug the whole for £789 fis. 9d. 
Cost of 279 cwts. = £785 17 

£785 17 . 

Therefore cost of 1 cwt. = == £2 16 4 

279 
Again, gain on 279 cwts. = £789 6 9 — £785 17 = £3 9 9 

£3 9 9 837d. 

Therefore gain on 1 cwt. = = = 3d. 

279 279 

Ex. 3. If 27 tons 4i cwts. of coal be divided among 44 poor persons, 
how much should each receive, and find the value of the whole at 
25s. per ton ? 

Each person evidently received one-forty- fourth part of 27 ton." 
4icwts. 
Suice i cwt. = 2 qra., we have :— 

tons cwts. qrs. 
11)27 4 2 
44 

4) 2 9 2 



12 cwts. 1 qr. 141b«. 
25s. 

Again, nnce 25b. p«r ton = = Is. 3d. per cwt. 

20 
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8. cL 

Cost Qi 1 cwt. = 13 

' 4 



Cost of 4 cwt. = 50 
4 of Is. Sd. = 7i 



Cost of 4 J cwts. 5 7i 



£1 


5 
9 




11 


5 cost 
3 

15 „ 

5 7i 


of 9 tons. 


33 


„ 27 tons 
cost of 4^ cwts. 



£34 7^ Am, 



Ex. 4. A franc being value for lOd., and a dollar 4s. SJd., find the 
number of half crowns there are in 48 francs and 40 dollars. 

£ s. d. 
Here 48 francs = lOd. X 48 = 2 
And 40 dols. =43. 3|d. X40 = 8 15 6 



10 12 6 
Now it is evident there will be as many half-crowns as 2s. 6d. ia 
* contained in £10 12s. 6d.; and 2s. 6d. is contained 8 times in 
£1, it is# contained 10 times 8 or 80 times in £10, and 5 times in 
12s. 6d. . • Ana. = 85. 



Ex. 5. '* A wine merchant mixes 2 casks of wine worth 12s. 6d. a 
gallon, with one cask worth 18s. per gallon, and sells the mixture 
at IbfeL per gallon ; what profit does he make on every gallon ?" 

s. d. £ 8. d. 

Cost of 2 gjdlons of first kind =12 6X2=1 5 
1 ., second „ = 18 X 1 = 18 



»» 



ti 



it 



_ 3 „ of the mixture 
Therefore gain on 3 gallons =s 158. X 3 

• , Ana. = 2s. -r- 3. = 8d. per gallon. 



2 3 
£2 38.= 





28. 



Ex. 6. "A grocer buys 300 lbs. of tea at 2s. 44d. a pound, but 60 lbs. 
ef it being damaged, the price for this is reduced to Is. 9d. a{>ound; 
what is the cost of the whole, and the average cost per lb." 

Taking the 60 lbs. damaged from the whol^, we have 300 — 60 = 
240 lbs. left 

Now the whole cost = 2s. 44d. x 240 + 60 x Ic. 9d. = £28 lOs. 
+ £5 5s. = £33 16s. 

Now 300 lbs. cost £2? 15s., therefore 1 lb. will cost £33 15s. + 
300 = 29. 3d., the average cost per lb. 
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Ex. 7* "If the telegraph posts be 8 poles 1 yard apart, how many 

of them will there be in a mile ?'' 

There will be just as many as the number of times 8 poles 1 yard 

is contained in a mile : 1 mile 1760 yards 

That is = = 39, with a 

8 poles 1 yd. 45 yards. 

small remainder which in this case must, from the nature of the 

question, be overlooked. 

Ex. 8. Two travellers set out at the same time, one from London, 
who walks 4 miles an hour, and the other from Brighton, who 
walks 3 miles an hour ; how far from London will they meet, and 
how long after starting, the whole distance being 42 miles ? 

The two travellers approach each other at the rate ,of 4 -f 3 = 7 
miles on hour, consequently they will meet after 42 -r 7 = 6 hours, 
and 6 X 4 = 24^ the number of miles from London. 

Bx. 9. Divide £100 between A and B, so that A may have £5 12s. 6d. 
more than B. 

From £100 the whole sum 

Take 5 12 6 what A has more than B. 



2) 94 7 6 

47 3 9 B.*s share ; then £47 3s.9d.4- £5 128. Gd. 
= £52 16s. 3d. A.*s share. 

Ex. 10. " Divide £20 among A, B, and C, so that B may have 2 
guineas more than A, and that C may have 2s. less than B." 

From £20 take £2 2s. and £2, and divide the remainder by 3 for 
the smallest share. 

£20 — £4 2s. = £15 18s. 

Therefore = £5 6s. A.*s share, and 

3 3 

£5 68. + £2 2 «• £7 8s. B.*s share, and £7 6s. = C.*s share. 

Ex. 11. " What is the amount of income-tax on an annuity of 500 

guineas at 7d. in the £1 ?" 

10600 

500 guins. a 500 X 21 « 10500s., and 10500s. = = £625. 

20 

Now the tax being 7d. in every £1, the whole tax = 525 X 7d.= 

3675d. 

Then 3676d. = £15 6s. 3d. Ans. 

Kx. 32. Divide £45 between 3 persons, such that as often as the 
first gets £3, the second gets £5, and the third £7. 
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It is evident that if we take the fifteenth part, that is, the part 
designated by the sum of 3 -f 5 + 7, and give the first 3 partSjSecond 
5, and the third 7 parts, we shall have done what was required. 

£45 

s= £3, the fifteenth part. 

3 + 6+7 

Then £3X3=' £9, the share of the first. 
£3X5 = £15, „ „ second, 

£3 X 7 — £21, „ „ third. 

Ex. 13. '* If £433 7s. be paid in crowns, half-crowns, shillings, and 
sixpences, of each an equal number, 4iow many coins of each kind 
will there be ?" 

Here I crown -f 1 half-crown -f 1 shilling + 1 sixpence « 10 4 
5+2+1 = 18 sixpences, and £433 78. « 8667s. = 17334 sii- 
pences. There will be as many coins of eaoh sort as 18 sixpences 
are contained in 17334 sixpences. 

.-. Ans. = 17334-^18-963. 

Ex. 14. From Dublin to Belfast is 101 miles; how often will tbe 

wheel of a railway carriage, which is 2} yards in oiroamference, 

turn in this distance ? 

It is evident it will turn as often as 2} yards are contained in 101 

miles. 

Since 101 miles = 101 X 1760 « 177760 yards, we hare 
2J) 177760 
4 4 



11 )711040 



64640 Ana, 



Miscellaneous Exercises in the Irevious Rxtles. 

XIV. 

1. How much does a collector receive in 2 years, his weekly collec- 
tion being £7 4s. 3d., and find his commission at Is. 8d. in the £ ? 

2. What sum will a labourer earn in 313 days, his wages being ll£d. 
per day, and how much will he earn in 15 weeks ? 

3.*Drvide the difference between a guiuea and a crown by 128. 
4. From one thousand pounds take £982 14s. OJd., multiply the 
remainder by 57, and divide the product by 19. 

• 5. Divide £100 between two persons, giving one £4 ISs. 9d. more 
than Hhe oiiher. Find one-twelfth of the difference of their shaiea. 
d Multiply £16 10a. 9d. by 41. divide iVie vto^xi^^'^l \H. 
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7. Redaee 6 ewts. 5 sts. 7 lbs. to lbs. and divide the result bj 14. 

8. How long will £48 19*. Ijrf. pay a labourer who earns lOjrf. p?r 

day? 

9.^ How much was gained by selling a quantity of oats for £170 7<. 
4^. which was purchased for £113 1Q«. lO^d. ? 

10. What ground, at 4a, 8^. per square perch, can be rented for 
£523 Us. 4d.? 

11. What quantity of tallow, at 7^. per lb., could be purchased for 
£27 18«. 9d, ? 

12. Bought 59 horses fbr £1040 \9s. 7jfd. ; what was the cost of 
each? 

13. How many dollars are there in £30 2f, 3d., each dollar being 
worth 4<. l^d,? 

14. From 347 tons 13 cwts. 2 qrs. 23 lbs. take 39 tons 15 cwts. 3 qrs. 
25 lbs., and divide the remainder by 56. 

15. What annual income would enable a person to expend is. 6c/. 
per day, and save £2 &». 10^ per month? 

16. What was the salary of a perscm who paid £17 10<. income-tax 
when this tax was I4d, in the pound ? 

1 7. How many shirts can be made from 60 ells of linen, each shirt 
requiring 3 yds. 3 qrs. ? 

18. How much loaf sugar, at 8d per lb., is equiralent in value to 
30 sts. of moist sugar at 7<. lOd. per stone ? 

19. How many dollars each equivalent to 4«. 2^d. should be received 
for£l05 4«. 2i.? 

20. The price of a quantity of broadcloth at lOs, Bd. per yd. is 
£26 I2a,f how much does it contain ? 

21. What will be the cost of seeding 3 acres of potatoes at 6^d. per 
St., when 20 sts. are required for 30 perches ? 

22. Divide £300 ISs, 10^. between two individuals, giving one 
£50 12<. 6(f. more than the other. 

TidewaiferSf Sfc. 

23. Add £491 IQs. 9d. i £272 1 5s. G^d.; £889 17<. 10^.; £647 
19#. 2|rf.; £398 16«. 7d.; £563 Us. lOid.; £770 Os. 5}</. ; £945 17.?. 
7d. ; £240 I3s. d^d. ; and £150 lOs. together. 

24. In 50 acres, how many sq. inchc s ? 

25. In 3 leagues, how many inches ? 

• War Department. 

26. Keduce £43 11<. 9f<f. to farthings. 

1«7. Find the numbf»r of ounces in 18 tons c^U. ^ <^, \^\*cy«^ 
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28. If 1 yard of cloth cost lbs, GJJ., what will be the ];»rice of S2k 
yds. at the same rate ? 

Post Office, 

29. Find the Talae of 120 doz. of candles, at 9«. 9j<f. per doz. 

30. Find the price of 137 articles, at £l I7s, 6^. each. 

31. In 42 mis. i fur. 3 pis. 4 yds., how many feet ? 

Excise. y 

32. Subtract 169 lbs. 6 oz. 14 dwts. 17 grs. from 187 lbs. 9 oz. 12 
dwts. 20 grs, 

33. Divide 4€7 tuns 3 hhds. 26 gals. 2 qrts. 1 pt. by 5. 

Proposed to those who are to know < Elementary Arithmetic^ exc^t 
Letter- Carriers and JRural Messengers, 

34. A sum of j610465 was divided between two persons, so that one 
had j6547 10«. more than the other ; what did each reoeiye ? 

35. If a man rows at the rate of 7 miles an hour with thfe stream, 
the rate of which is 2^ miles, how fast will he row against it? 

36. A person mixed 8 lbs. of tea at 3ff. 6<i., 10 at 3«. 8d., 12 at 4s. 2</., 
and 10 at As, 6d,, and sold the mixture at 4^. Sd, per lb. ; what did hf 
gain out of the whole quantity ? 

37. If 120 dollars be given for 111 crowns, find the value of a 
dollar ? 

38. A man borrowed a plough, for which he was to pay 7^cL for 
every working day he kept it, on Saturday, the 13tl^ March, 1869; 
he returned it on 14th May following. How much had he to pay ? 

39. How often will a wheel, 3^ yds. in circumference, turn between 
London and York, the distance being 198 miles ? 

40. How many solid yards, feet, and inches, are there in 1759S3 solid 
inches ? 

Police Courts, Prisons, Sfc, 

41. Reduce 4 ac. 20 pis. to sq. feet 

42. How many miles, furlongs, &c., are there in 174082 inches? 

43. How many lbs. oz.. See, are there in 228908 grs. of gold ? 

44. Reduce 4 miles 3 fur. 4 pis. 5 yds. to inches. 

45. In 327471: oz., how many tons, cwts., &c. 

Committee of Council on Education. 

46. There are two mountains such that if 126 ft. are added to 4 
times the height of the lower one, the sum is half the difference Cc- 
tween their heights. Given that the lower one is 441 ft. hi(»b, fiml 
M/» belfirbt of the other. 
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. 47. What is the length of the longest day where the itin rises on 
that day at 3 hrs. 49 mins. 51 sec. ? 

Surveyorship of Tcutn* 

48. Reduce 14 tons 7 cwts. 1 qr. to ounces. 

49. In 3784593 inches, how many miles ? 

Constabulary 

50. In 6 tons 7 cwts. j3 qrs. 15 lbs., how many ounces? 

51. If a man rows 10 miles in 2^ hrs. against the stream, the rate of 
which is 3 miles an honr ; how long would he be in rowing 5 miles 
with the stream ? 

52. In 1721793' inches, how many miles, furlongs, &e.? 

53. Find the circumference of a carriage wheel which revolves 1848 
times in a journey of 3^ miles. 

Where Candidates areata know * Vulgar and Decimal Fractions,* 

54. Reduce 6 miles 5 fur. 7 pis. 2 yds. to feet. 

55. In 767914 sq. inches, how many yards, feet, and inches? 

56. Reduce 36 miles 3 fur. 36 pis. 5 yds. to feet. 

57. Reduce 63 cwts. 2 qrs. 5 oz. to drachms. 

58. Reduce 14 lbs. 11 oz. 11 grs. to grains. 

59. Reduce 787312 drachms to c\7ts., qrs.» &c. 

60. Reduce 13 yds. 5 ft. 19 in. (cubic measure) to inches. 

Various Departments, 

61. How many feet are there in 9 miles 3 fur. 6 pis. 1 yd. ? 

62. How many lbs. of silver are there in 270 spoons, each of which 
weighs 1 oz; 13 dwts. 8 grs. ? 

63. In 1847638 inches, how many miles, &c. ? 

64. How many francs, at 9^d, each, are there in £693 14«. 9d? 

65. Reduce 46 lbs. 3 oz. 2 dwts. 2 grs. to grains. 

66. Reduce 17 tons 13 cwts. 1 lb. to ounces avoirdupois. 

67. In 537086 inches, how many miles, furlongs, &c ? 

Admiralty, 

68. In 36845371 oz. avoirdupois, how many tons, cwts., &c.? 

Varioua departments. 

69. In 259566 lbs. avoirdupois weight, bow many tons, cwts., 
and qrs.? 

70. In 1749134 seconds, how many weeks, days, A^c, ? 
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71. In 0503707 pints, how many quarters, bushels, &o. ? 

72. In 120505 square feet, how many acres, &c. ? 

73. Reduce 3 square miles, 3 roods, 3 poles, to square feet 

74. Find the value of 47 sq. yards of carpet, at 9d. per sq. foot. 

75. A farm of 329 acres produces 11 bushels of com per acre ; find 
the value of the crop at 6s. 6d. per quarter. 

76. By an increase of the income tax from 3d. to 7d. in the pound, 
a person would lose £84 7s. 6d. ; find his income. 

77. A bar of gold, at £4 4s. 6d« per ounce, is worth £340 12 9}d. ; 
fiud its weight. 

78. Find the number of yards in 42 pieces of cloth, each containing 
40 yards 30 inches ; then find the value of the whole at 5s. 64d. per elL 

79. Bring 1392 tons 18 cwts. 2 qrs. 25 115s. 7 oz. 15 drs. to drachms, 
and find the value of the result at 3d. for every 2 drachms. 

80. How many half-crowns, shillings, and farthings, of each 
an equal number, are there in £338 ? 

81. A grocer buys 200 lbs. of sugar at 5 jd. per lb. ; what does it cost 
him ? At what price per lb., must he sell it to clear £1 13s. 4d. ? 

82. Express 4040789 grains in pounds, ounces, pennyweights, &c. 

83. At the International Exhibition, £2857 15s. was received on a 
day on which the cost of admission was Is. ; how many must be ad- 
mitted on a half-crown day, so that the receipts may be doubled? 

84. A person buys 758 articles at 3u. 6d. each, and 534 more at 
3s. 7d. each ; he sells the former at 4s. lO^d., and the latter at 
4s. 4|d. each ; find his entire gain. 

85. Beduce 5 ac. 2 r. 11 pis. 7 yds. 5 ft. 29 in. to inches. 

86. State the rule for finding the true remainder in dividing by a 
composite number : and divide, by means of factors, 7865327 by 105, 

87. A bankrupt owes £9075 lOs. ; he pays 33. 4d. in the pound ; 
find how much his creditors lose. 

88. The bounty money for 1408 recruits is £13 per man, but from 
this is deducted £6143 173. 4d. for clothing, how much does eaoh 
man receive ? 

89. A person buys 22cwt. 2 qrs. of sugar for £48 19s. 0}d., how 
much does he gain or lose by selling it at 5d. per lb. ? 

90. A person bought 97 tons of iron for £840 17s. 4.3d., find its cost 
I>er ton ? If it rise 1 IJd. per cwt., find his gain in gelling the whole ? 

91. Divide £1520 among A, B, and C, so that B may have £100 
more than A, and £270 more than B. 

92. If 451 tons of copper ore are exchanged for 8003 tons 17 cwts. 
1 qr. 7 lbs. 6 oz. of iron ore, how much iron ore is given for every 
ton of copper ore t 
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03. Find the income tax on £7980 10s. at 7<i. in the pound ? 

94. By what number should £27 178. lO^d. be multiplied to make 
it £13500 lis. 6d. ? 

95. Find the value of 3546 pieces of cloth at £1 6s. 7 jd. each. 

96. If the solar year contains 365 days 5 hours 48 minutes and 
57 seconds, how many seconds in 25 years 25 days ? 

97. Reduce 17 qrs. 7 bus. 3 gals. 3 qrts. 3 pints to pints, and find 
the value of the result at 7id. per pint. * 

98. A purse containing £78 7s. 6d. made up of a certain number 
ef sovereigns, twice as many half-sovereigns, and 3 times as many 
half-crowns, find the number of half-crowns ? 

99. Incomes under £200 a year pay income tax after a deduction of 
£60 ; find the largest tax such incomes can pay on an exact number 
of pounds at 5d. in the pound. 

100. A man can buy a white hat which lasts 4 months for 4s. 6d. ; 
he can buy a black one which lasts 9 months for 10s. 6d., which 
shoidd he wear ? What is saved in 3 years by wearing the cheaper ? 

101. If the moon moves forward in her cirbit 57° 13' 18^ in 13 days, 
find the distance she moves in one day ? 

102. If the pendulum of a certain clock vibrate 47 times every 
minute, how often will it vibrate in 196 days 49 minutes ? 

103. A British merchant owes 2020 francs to a Paris merchant, 
and 3035 dollars to a New York merchant, how much wiU dischaige 
both debts, the franc being worth 04d. and the dollar 4s. 6d. ? 

104. Keduce 41601764336 sq. inches to acres, &c. ; subtract 29 
acres 25 yards 5| feet from the result, and find one-thirty-second 
part of the remainder ? 

105. How often should a coach wheel 7 feet 9^ inches in circum- 
ference turn in passing over a distance of 42^ miles, and in what time 
will it perform the journey, the rate of driving being 8 mUes an 
hour? 

106. If a merchant give 795 yards of cloth worth 7s. 9Jd. per 
yard for silk worth 18s. 9Jd., how many yards of silk should he 
receive, and what is its value ? 

107. A person travels 378 miles 1120 yards in 84 days, find how 
fiar he travels each day supposing his rate uniform ? 

108. A person gave 240 gallons of wine, worth 2 guineas per 
gallon, in exchange for 224 barrels of ale, what should the ale be 
worth per barrel ? 

109. Find the rent on 8 farms of land, 4 containing 10 ac. 1 id. 
20 pis. each, and the others containing 8 ac 3 rds. 20 pis. each, at 
£1 78. 9d. per acre ? 
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110. The latitude of St. Paul's in London is 61° SO' 49*, and that 
of St. Peter's in Rome 41° 53' 54'', what is one-fifth of the difierence, 
and what one-fourth the sum of their latitudes ? 

111. Divide £55 6s. 10|d. equally among 35 persons, and find how 
much 3 of them will receive. 

112. Add together j of a square mile, | of an acre, and 98 ^qaare 
yards, giving the answer in square feet. 

113. Bring 875679 chains 25 links to miles, furlongs, &a 

114. Bring 7658 square chains 625 links to acres, roods, &c. 

115. A spirit merchant mixes 4 gallons of water witii ev^ry 17 
gallons of spirits which cost him 3s. 9d. per gallon ; at what jsrice 
per gallon must he sell the mixture, in order to gain Is. 6d. per gaL? 

116. Divide £328 3s. 6id. l>etween A, B, C, and D, giving A £3 as 
often as B £5, as often as C £8, and D £9. 

117. How much time, in the course of 33 years, will a person, whe 
rises at 5 o'clock in the morning, gain over another, who rises at 8 
D'clock, supposing both to go to bed at same hour, and a year to be 
.365i days ? 

11& Find the cost of 256 lbs. of tea at 3s. 3id. per lb. If 16 Ibsw 
of it be spoiled, how much is gained by selling the remainder at 4s. 
IJd. perlb. ? 

119. The pound troy contains 5760 grains, and a pound avoirdu- 
pois, 7000 grains ; find the number of lbs. troy equal to 78 lbs. 4 os. 
avoirdupois. 

120. A bankrupt owes £2225, and pays a dividend of 6s. SJd. in 
t^e £ ; after 6 months he pays an additional dividend of 4a. Sjd.; 
how much is still due to his creditors ? 

121. How much water must be added to a cask containing 80 gals. 
of spirits at 14s. a gal., so as to reduce the price to lOs. 6d. per gal.? 

122. An equal number of men, womdn, and boys, earned £24 16s. in 
6 days, the daily wages of a man being Is. 4d., a woman, lOd., and 
a boy, 4d. ; how many were there of each ? 

123. A purse and its contents are worth £1 Os. 3d. ; the contents are 
8 times the value of the purse ; what is the value of the purse ? 

124. A cask of wine containing 38 gallons was bought for £25 ; by 
leakage, 8 gallons were lost ; at what price per gallon most the re- 
mainder be sold to gain £2 lOs. on the whole ? 

125. In a school of 600 childien, there are 18 more boys than giris, 
and the number of boys and girls is together double the number of 
infants ; find how many boys there are X 

12$^ If oranges be bought at 20 for a ridOing, how maok will 1M 
gained by selling 3000 of them at lOd. per dozen ? 
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.127. If 87 quarters of com be divided as equally as possible, among 
139 horses, no smaller measure than a pint being used ; what quantity 
will remain after the distribution ? 

128. Two shepherds owning a flock of sheep agree to divide them 
equally between them ; one takes 72 sheep, and the other 92, and 
pays the former £35 ; find the value of a sheep ? 

129. If the telegraph posts be 88 yards apart, and one is observed 
to pass the window of a railway carriage every 3 seconds, find the 
rate of the train per hour ? 

130. The lb. avoirdupois being equal to 7000 grains troy, convert 
3o lbs. 8 oz. 7 dwts. 17 grs. troy into avoinlupois weight ? 

131. A person eicpends £1000 in the purchase of railway shares, at 
£12 17s. 6d. each ; how many shares does he buy, the expenses of pur- 
chase being £8 12s. Cd ? 

132. A person holds 350 acres of land, for which he pays a tax of 
3s. 6d. per acre, and a com rent of 100 quarters of wheat, and the 
same quantity of barley, oats, and beans ; find the cost of his land 
per aere when wheat is 38s. 9d., barley, 27b. 4d., oats, 178. 4d., and 
beans, 33s. lOd. per quarter ? 

133. If the mean solar year be 365 days, 5 hrs., 48 m., 57 sees., 
show how much 400 such years differ from calendar years, viz.; 303 of 
365 days each, and 97 leap years of 366 days each ? 

134. The Irish sq. pole is equal to 49 sq. yards, the English 30^ ; 
find the quantity of land in Irish measure = 367 aa 2 rds. English. 

135. A truck with its load of 128 equal packages, weighs 2 tons 
2 qrs. 4 lbs.:* if the truck weighs 1 ton 1 cwt. 1 qr., find the weight 
of each package ? 

136. Divide £16 23. 6d. between three persons, such that the 
second may have three times as much as the first, and the first twico 
as much as tiie third* 

137* n a machine cuts 120 shingle-nails in a minute, find how many 
gross it will cut in 47 days 7 hrs., if it be at work 10 hrs. a day. 

138. If the value of a sheep be £1 17s. 6d. find the price of an ox, 
so that by giving 80 sheep in exchange for 12 oxen I may gain 
£13 38. 9d. ? 

139. If 27 bullocks worth £13 14s. each, and 140 sheep worth 36s. 
each, serve 4146 soldiers with meat rations for 9 days ; find the daily 
cost of meat rations for each man ? 

140. A person has 4988 francs worth 9}d. each, the same number 
of dollars worth 4s. 2Jd., and half as many rupees worth 2s. l^d., and 
one-fourth as many Spanish reals worth 2^d. each. If he receives 
£1500 for all of them, how much does he gain or lose ? 
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VULGAR FRACTIONS. 

61> A FRACTION is an expression for a part or parts of 
anything considered as a whole. 

A fraction may be either greater or less than a «n«r; if 
it be one-half o£ /en it is equal to Jive units. 

A fraction is expressed by means of two numbers placed 
one over the other with a line between them. 

Thus, ^, 1^, f , read, one-half, two-thirds, eight-fifths. 

The number below the line is called the Denominator, 
because it shows the number of parts into which the whole 
or unit is divided. It gives the name or denomination to 
the fraction, just as ctot, gives the name hundredweight to 
any number after which it is written. The number above 
the line is called the Numerator, The numerator shows or 
enumerates the number of parts expressed by the fraction. 
If we divide anything into four equal parts, we express three 
of these parts by the fraction |. The numerator and deno- 
minator are called the Terms of the fraction. 

62. A fraction corresponds to an example in division 
before the process is performed, the numerator correspond- 
ing to the dividend and the denominator to the divisor. 
Therefore the true or real value of any fraction is tho 
quotient obtained by dividing its numerator by its denomi- 
nator. Hence, the greater the numerator in comparison 
with the denominator, the greater the value of the fraction. 
For, the more parts we take of anything, the greater must 
be the particular fraction used to express these parts. 

Increasing the numerator, the denominator remaining the 
same, increases the value of the fraction : it increases the 
number of parts ; or, which amounts to the same thing, it 
increases the dividend, the divisor remaining the same. 
Increasing the denominator decreases the value of tlie* 
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iction ; as it makes a greater number of parts, each part 
ist be smaller. It increases the divisor, the dividend re- 
lining the same. 

The terms of a fraction maj be both multiplied or both 
7ided bj the same number, without affecting the value of 
e fraction. The quotient will remain the same, therefore 
e value of the fraction will not be changed. For, $=f4 

Two^thirds of one is equal to one-third of two, as may be 
tderstood from the illustration. 

For, I of a shilling »8</., and one 



s one-third of 24d, or 2 shil- 



g«- 



i2 

3 



of 1 



|of2 1,1 I 



5 



In the same manner it may be shown that ^ of 1 » j^ of 2, and f of 1 
^cf3, &c 

63* A PROPER FRACTION has its numerator less than its 

nominator : — J, ^, |, are proper fractions. 

An iMPROPEi^ FRACTION has its numerator equal to c»t 

eater than its denominator, and is equal to or greater than 

unit : — f , I, ^, are improper fractions. 

A SIMPLE FRACTION represents a part or parts of one or 

)re units ; as we have seen, § may be considered |- of 1, 

J of 2. 

A COMPOUND FRACTION represents a part or parts of a 

LCtioD, and is known by having ^ of interposed; as, ^ of 

■^ of ^, &c. It bears a similar relation to a fraction that 

simple fraction bears to a whole number. 

Observe that the J to the left is a unit. 

dded into two parts, each of 
lich represents the fraction ^ of 

Again, since ^ of a shilling's 3<f., and one-half oiZd,^\\d,^ and 
£»■} of a shilling, therefore ^ of |=|. 

A MIXED NUMBER consists of a whole number and a frac- 
>n ; asy 3^, 2f , 6\. 



i \ i \ 
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A COMPLEX PKACTiON represents a part or parts of a 
fraction, of a mixed number, or a fractional part of a 
whole number ; as, 
f 4 3 ^of3 

4 f 4i 2 + i 

The first means that one-fourth of | is to be taken, and not \ of 1. 
The second expresses 4 4- |, and not | of 4. They will be euUy 
understood from the followmg explanation. 

Since | of a shilling =8d, ^ 255 

L^8</.-r4«2d«iof a shilling, Li-* ' ' ^ ' 

therefore ls±|. Also, § of a pound n ia«. 4</., and 13«. Ad. +4 bSj; id. 
B=} as before. 

Beduction. 

64. To reduce an improper fraction to its equtvalent 
whole or mixed number. 

BuLE. — Divide the numerator bj the denominator, the 
quotient is the whole number ; under the remainder (if any) 
write the denominator, in the form of a fraction. 

Ex. 1. R^uee Y <^d }| to whole numbenb 

Here, 15-7-4»8 + 3r.»3} Ans. And, 14)79 (5j^ Ant, 

70 

9 

BsASON. — The denominator shows the number of parts to be caken 
to make up a unit ; therefore, as many parts must be put together to 
make 1, as there are units in the denominator; this is effected by the 
rule. Since the operation of division does not alter the nature of the 
quantity divided, the remainder is a part of the given fhtctioB, and is 
expressed as such by writing the denominator under it 

XV. 
Bednce to whole or mixed numbers: — 

/- y. V, » 3. ^.*^«¥f. 
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65. To reduce a mixed number to its equivalent improper 
fraction. 

Kui«E. — ^Multiply the whole number by the denominator 
of the fraction, and to the product add its numerator ; under 
this sum write the denominator of the fraction. 

Ex. 1« Rednee 14)} to an improper firtetion. 

30 



431, iken^ AnM. 

This rule is the reverse of the preceding. The reason is 
the same in principle as that for the reverse, operation. 

RedMe to improper fraedons: — 

5. 7|, 71, 18?. 7. ISJ?, 70J, 69^. 

6. 129g, 16B, 5}. 8, 32|, 16^ llSfiJ. 

66. Any number may be written in a fractional form by 
putting 1 under it for a denominator. 

We may give a whole number any denominator, if we 
first multiply it by that denominator. 

For, 8«8x§»^, and 10»B/; ako, 20»20xf«l>{l^ 

9. Reduce 19, 10, 30, to fractioiis whoie denomiiiators AaSEL W ll^ 
17, 29, respectively. 

10. Reduce 27, 39, 169, to fractions whole denominators sliaU W 89, 
46, 57, respectiyely. 

• 

We may also reduce a fraction to another fraction having 
any denominator, if the denominator of such a fraction be a 
factor of the number to which it is to be reduced. 



Thus, \ can he brought to a fhiction whose denominator is 16 ; sinoe 
16 »4 X 4, we have merely to multiply the terms of the fraction by 4, 
1x4 
4x4^ 



and we have -: — r=»ig. 



We cannot, however, reduce ^ to a simple fraedoti'fi^tMA ^«mscs&- 
nator ahaU he IS, smee 4 is not one of the fftcton oi '^^ 
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We may reduce ^ and | to equivalent fractions, having 48 for deno* 
minator. For, ^=f| (multiplying the terms by 24), and {— f} (mnlti- 
plying the terms by 6). 

67a If one number divides another without a remainder, 
it is said to be a heasure of that other. 

A Measure is another name for Factor. 

If anj number be a measure or factor of two or more 
others, it is called a comfnon measure of them ; that iSi a 
measure common to them. The numbers 12 and 18 have 
each the following measures: — 12 has 12, 6, 4, 3, 2; 18 
has 18, 9, 6, 3, 2. Therefore 12 and 18 have 6, 3, 2, 
common measures. 6 is their greatest common measurCy 
that is, the greatest measure common to them. 

68. To find the greatest common measure of any two 
numbers. 

EuLE. — 1®. Divide the greater number by the less; 
divide the less by the remainder ; continue the process, 
always dividing the preceding divisor by the remainder, 
until there is no remainder. 

2^. The last divisor will be the greatest common mea- 
sure.* 

Ex. 1. Find the greatest common measure of 12 and 18. 

We divide by 12, and get 6 for remainder j we 12)18(1 

then divide 12, the first divisor, by 6, and find no ^^ 

remainder: therefore 6 is the greatest common ~6)12r2 

measure of 12 and 18. 12 



* Before we prove the reeson of the rule it is necessary to show : — 

I. ' If a number measure two other numbers it will measure their afim and difference. 
Thus, 4 is a measure of 12 and of 20, it is a measure of 32=12<t>20^ and also tf mtesore 
of 8=20— 12. 

II.— * If one number measure another, it will measure any multiple of that other.' 
(A multiple of a number is its product when multiplied by any numberO Thus, 4 is 
9 measure of 12 ; it is also a measure of 24=12x 2^ and of 36=12x3. 

III. The greatest commonmeasure that two or more numbers can have Is the leasl 
of those numbers. 

To find the o. c. m. of 72 and 166. The o. c. h. these two numbers 
can have is 72 (III ); hence, if 72 measures 156, it is their o. c. m. We 7^) 1^(^ 
And by trial that 72 does not measure 156; therefore their o. o. m. i* -^ 

Zeis than 72 (otherwite it would not be a common measure). In trying .^ • ''^I|(^ 
/rZJ measares 156, that is, in dividing by 7^, we haxe d\^d«^ \Tft SaXm ^ - 
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XV. 

Find the greatest eommon measure of i — 

11. 66 and 154 ; and af 195 and 819. 

12. 378 and 1467 ; and of 18996 and 29984. 

la 365 and 7345 ; and of 1964 and 78688 ; and of U, 2i, 4, and 

For mare than two numbert. 

Rule. — Find for two, then of this measure and a tfimlj 
and so on. 

Find the greatest common measore of : — 

14. 12» 42, and 66 ; and of 19, 57, and 380. 

15. 324, 612, and 1032 ; and of 96, 216, 88, and 16. 

16. 14, 70, and 14S4 *, and of 8128, 14816, 75288, and 8472. 

69. To reduce a fraction to its lowest terms* 

KuLE I. — ^Divide the terms of the fraction by any com- 
mon factors ; the new terms in the same manner, and so oni 
until terms are obtained which have no common factors. 

BuLE n. — Divide the terms of the fraction by their 
greatest common measure. 

Ex. 1. Eednce ^ to its lowest terms. 

Here, iSf =*ff **5l""fj^f '^*' '^^^ result is found by dividing by 
2 continnally. But we might have divided by 4, or by any other com- 
mon factor. 

The greatest common measure of 48 and 112, we find is 16 ; then 
dividing the terms by 16, we get f, as before. 

The following observations will be found useful in finding 
common fetors : — 

1. All even numbers are divisible by 2 at least. 

2. All even numbers are divisible by 4, when the number 
expressed by their last two figures is divisible by 4. 

two parts; one is a multiple of 72, the other (13) is the difference between that multiple 
and 156. Whatever measures 144 and 12 will measure 156 (I.); but the a. o. M. of 144 and 
12 may not measure 72 ; therefore, instead of trying 144 and 12 we try 72 and 12, as we 
know the number that measures 72 will measure 144 (II.)* Now, the greateH measuv* 
that72and 12 can have is 12 (IIT.), which we find will answer. It is obviouf that 13 
Is the o. c. M. of 72 and 156, since the greatest possible measure was tried In every case. 
In diriding the greater number by the less, that multiple of any divisor may be taken 
U'bich comes nearest the dividend, whether greater or less than it. We may divide 
any divisor and its corresponding dividend by oomxnon factors^ a.1 vcv^ %\xs^ ^q2^%^Qm^ 
process. See AprESDix, page 238. 
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3. A number is divisible bj 8, if its units* period be di- 
\risible by 8. 

4. An equal number of cyphers cancel when numbers end 
in one or more cyphers. 

5. Numbers ending in or 5, are divisible by 5, and 
no others. 

6. If the sum of all the digits of a number be divisible by 
3 or 9, the number is divisible by 3 or 9. 

7. A number is divisible by 11, if the sums of the alter- 
nate digits be equal, beginning at either right or left ; or, 
if one sum exceed the other by 11, or 22, 33, &c.* 

XV. 

Reduce to their lowest terms: — 

^^» iA» jhs* tW«* *^» v^f T5&SSS* isvis* 

1ft igse: isra 7956 on 49 123s isoee 

Proposed in various Departments, 

21. Reduce i^§|§, to its lowest terms. 
22* >» tMI' ^^ ^^ lowest terms. 
23* » SflM> ^^ ^^ lowest terms. 

The Least Common Multiple. 

70. When a number is 9k factor of another number, it has 
been called a measure of that other. 

A number is called a multiple of any of its measures or 
factors. Thus 12 is a multiple of 6, and of 4. 



* RBAM)N.i— 1. This is leif-erideot. 

S. Since 100 if diritible by 4, any number of titandredf is divisible by 4. Bot any nam* 
ber may be considered as a certain number of hundreds + the number expressed by the 
flgores in iU units* and tens' places. Therefore if these last be divisible by 4, the entire 
Bomber must be divisible by 4. Thus, 1728=1700+28 ; 736=700486. 

3. The reason of this is similar to that of the preceding, only say 1000 instead of 
100, and 8 instead of 4. 

4* This is obvious. 

f. Go over the Multiplication Tablb by 5. 

81 Bvery number Is equal to two other numbers, one of which is a multiple of 9 and 
Cbe ether the sum of iU dlgiUj thus. 324a3xl00<f2xl0-t>4, and since lOaS'f I, 
]OB«80-l-lfte.,we have, 324=3(99+1)+2(9-t-l)+4=297-t-I8+8+8-t>4>815 (a mnltiple 
of9)+9 (tiM turn of the digits). 
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When a number is a multiple of two or more others, as 
12 of 6, 4, and 3, it is called their Common Multiple, The 
numbers 6, 4, and 3, have also 24, 36, 48, &c., common 
multiples. A prime number is one which is divisible only 
by itself and unity, as 7, 11, 13, &c. 

71. To find the Least Common Multiple of numbers, 

Bttle. — 1^. Place the numbers in a line ; strike out those 
which are measures of any of the others, then divide by a 
measure or divisor which will divide as many as possible 
of the given numbers. 

2^. Set down the quotients and undivided numbers. 

3^. Proceed in the same manner with the quotients and 
undivided numbers, until no number can be found to mea- 
sure any two of them. 

4°. Multiply together the undivided numbers and the di- 
visors used : the product will be the least common multiple. 

When numbers are all prime to one another, their pro- 
duct is their least common multiple.* 

Ex. 1. Find the least common multiple of 6, 12, 9, l8, 24, and 30. 

In this example 6 is a measure gv ^ -« Si 18 24 30 

of 18, 12 of 24, and 9 of 18, con- — ^-^^^^ sTiTTx 6 = 

seqnently they are struck out gg^ ^^^ ^^^ ^^^^^ ^^^. 1^^ 

Now, 6 will measure the three 

numbers 18, 24, and 30, hence we divide by 6, and write the quotients 
3, 4, and 5, no two of which can be divided by any number. Then we 
multiply 3, 4, 5, and the divisor 6 together for the l. c. m. 

Ex. 2. Find the l. c. h. of 24, 10, 33, 22, 30, 18, and 45. 

In this example we strike out g^ 24 1^ 33 22 30 18 45 

10 because it is a factor of 30 : ^r-^ ^» 22 10 — 6~r5 

we divide by the common factor 4 x 11 x^ ^ 15 x 2x3 = 

3, then strike out 1 1 because it is ggg^ ^^^ ^^^^ ^^^^^^ mmv\e. 

a factor of 22. Having divided 

by 2, the second common factor, we strike out 5 and 3 because they 

are factors of 15. Lastly, we multiply 4, 11, 15 (no two of which have 

a common factor), and the divisors used, 3 and 2, and their product 

3960 is the L. c. m. 

* The divisors used must be prtm^ to the numbers which they do not measure, for if 
not, the result obtained will not be the l. o. u. For instance, if one of the numbers 
were 19, we could not use 9 as a dirisor, since 12=3x4, and 9=.%K%^ \.\vci ^^jcXax "b \% 
common to botli, and would enter twice into the final product, uca^ cotv^^c^v^NNl <»»^%^' 
it to be three tiroes the l. c. u. 
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sewmL VMobea iaaoad of &S^ lias 
jttoalj primg snd ammam ^astaa 
mik ; andsBoe bo fbeCEKS bsve 
fln^£ifiir 0^ all the zmmbecs. 

7X 2V Ttdmte fra€liam% t&ejmiwdemimmeg hmnm§ m Com- 




Bgxs.. — Find t&e least eamDHXt muhipfe of all tke deoo- 
mmatorav wiadi will be die required e u B u t w doMsiiBslor; 
then pfroeeedasin 6& 

TEkis M BKxel J aa e j riemMwm of M>» and we f oeec d on the 
some prineiple. 



SzAjOQT — We Iwre sen ^at all tiic 
tbat denoauaatir to wUeh Aej can be reduced: bence ti^ 
the rale 

Ex L Bedoee^aad JtoeqvTfalest fraetioDskanriagAe 



Here, ^»|t aad i=i ; f!ierefore | and | 

In this operatan we maltipl j the terais of cadi ^ntdcm hy Ihe suui 
Bxnnber ; therefi>re we do not alter die Talae of an j of tke firaetioiit 
naed. Tbe mnltiplier for tixe terms of an j fractifla will ahvaja be the 
qmytkml obtained bj diTiding tbe least eoomiOQ multiple by the deno> 
mmator of tbat fraction. In the fraedoos ^ and ^ 6 is tbe least 
eoannoa maltiple of 3 aad3; tb»i 6-7-2=^3, tfaemnltiplifiTfiir ^; and 

C-f-a^SytbemakipIierfori. Then iii| - 1, and Lli^|, as before. 



Ex. 2. Bednee i* i> » ilf ^ ^ o&ers faariDg a comau n deno- 
minator. 

We write tbe denominators in a 
line, and find their least common mnl- 1 _ r* 

tiple 144, which is the denominator of !~ W -^^ ^ ^ 16 18 
their eqairalent fractions. We find 1=^— 
the multipliers thas: — 144^2, the il^^ 
denominator of tbe first, » 72, the n^iis 
nnmerator of the eqniralent to ^; 

again, 144-4=36. For the third, we Then 2x8x9 = 144, th« 

say 144-;-8 = 18, and 18x5^90, the *«*'"■■■"« »»i^^. 
namerator of the eqaiTaleat to j ; ood 
go CtL 
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Beduce the following to their equivalents having the 
same denominator : * — 



24. i h h h 27. J,A,}J,A. 

26. Ti, JJ* |, if. 

73« To express one quanHty (is the fraction of another of 
the same hind. 

Rule. — 1®. Write the former as numerator, the latter as 
denominator. 

2**. If thej are of different denominations, they must be 
reduced to the same denomination, and for simplificatioB 
the fraction reduced to its lowest terms. 

« 

Ex. 1. What fraction of 18«. is 6«. ? Here ^»| Ans, 
Ex. 2. What fraction of 28. is 2\d. ? 

Here, ?i^ -?i^« -4 =& ^^' 
* 2*. 24i 96/ ^ 

Reduce to the fraction of a pound : — 

29. 17«. ed. ; 15«. 9d ; ]«. lOf/. 

30. 2«. 9</. ; 1«. 7^. ; 9«. 3d 

Bedace to the fraction of a shilling : — 

SI. 9d., 7ff., 4^. 
Reduce to the fraction of a cwt : — 

32. 2 qrs. 14 lbs. ; 3 qrs. 14 lbs. ; 1 qr. 7 lbs. 

Rednee to the fraction of an ttcre : — 

33. 2 r. 20 p. ; 3 r. 10 p. ; 1 r. 30 p. ; S r. 25 p. 

34. Express 28, Ojd as a fraction of 45. 9j<£. 

35. Express £2 68. Sd. as a fraction of £3 IBs. 4d. 
8^.. What fraction of £27 17*. l^dl is £23 Us. 4j<i? 
37. Find the L. c. M. of ^y, 2J, 5, 6^, and ^\. 

• It is neccisary that we shoiJld be able to bring fraction* to the mme denominntloa 
or kind without altering their ralue ; for fractions, like any other quantities, can 
neither be added nor subtracted when they are of different kinds. Making them 
hare* common denominator is reducing them to others ^^iwi *••«*«*. but aU of the 
same kind. By looking at ? and j^we cannot say which is the greater, bat since |= 
ff . andfi«f?, we see at once that^is the greater. 
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Addition. 

Case L 

74. When ihejraetions have a common denomnuUor, 

BuLE. — Add the numerators together and under their 
sum write the common denominator. 

Ex. 1. Add f and |. Here we say 2+3=5, and write 4 the common 
denominator under it ; | = 1^ Arts. 

Reason. — Since |«.=9d, and one 

|».e6<f., wehave f + }«^9ci. + 6rf. 

C3i5<i«li*. Or, becanse }*i 1 f I i I i I *l«li 

+ J+i, and |=i + ^ ; we haye J 

+ 1=^ + ^+^+^+^=1=1^; compare this with the illustration. The 
fractions to be added should always be written as in 98, Ex, 2. 

XVI. 

Add the following : — 

1. J + l + J.J + e + l + J, 

Case IL 

75. fVhen the fractions to be added have not a commofi 
denominator. , 

Bule — 1°. Bednce them to others equal in value, and 
having a common denominator. 
2^ Add these others as in Case I. 

Customs and Excise. 

Eon. 1. Add |. {, §, together: 

As we cannot add 4th8 to Sths, nor 
to 6ths, we must find a common deno- ^ 8 x 3=24 com- f =|| 
minator, 24, and reduce the fractions num denominator §=|f 
into equivalent ones having a com- §=|f 

jnon denominator, namely to 24th8. . ^ ^ , 

Addbgtheseweget||=:2A^Jw. ^^ ^ 
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Varioiu DepartmenU, 

\. Add together I, f, J, ^. | + | + ^ + ^^ 

explanation is similar to that 40 + 45-1-48+85 

n Ex. 1, and the ^ork will be 60 

jmezed. 14 

i X 12 = 60 common denominator, ''■S^"^!' •'^^ 

5 



actual practice the denominators of the equiyalent 
)ns are usually written, as in the above example. It 
most modern, and the better method. 

Variom Departmentt, 

3. Add together J, t\, ^, ^. 

4. „ the following ^, ^, and f . 
6. „ together f, }, and |. 

6. „ f and f together. 

7. „ together -^, ^V and ^J.. 

8. „ ^, f, and §^ together. 

9- » i» J> l> and J together. 

10. ,, f and f together. 

11. „ together -^y ^, and f. 

the sum of : — 

W H+M+H- (/) f+l^ + W+l- 

-(«)H. W2A- (0 2^- (^)3-m. W3i«. (/)15ibV 

To add mixed numbers. 

JE, — Add the fractional parts by the rules given 
, set down the fraction of the sum, if any, and carry 
hole number^ if any, to the sum of the whole numbers. 
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Ex. 3. Add together 7J, ^y, ^, and 2|. 

In this example the fractions ►.Nn |^ ^i u '"i"'" A + fi + ^J 

when added make ll§| ; we set ' ^ _^^ 42 + 27 + 60t98 

down the fraction fll and cany 2 x^ 9x7 = 126 126 

the 1 to the whole numhers, and commn denominator, « 9 + fij « 10}|tJ. Ans. 
Snd the answer 10^. 

la. i, 4J, and f ; also 3^11+2^+^. 

13. m-i+T%+2T^; also 5f +1H+2J. 

14. i+^+l^+2-y, also 174+3H+ii«+|f. 

15. |+f+4t+lTV;,also3f+V^+^+4f 

16- f +4+T^. and A of 7^ ; also ^^ of S^+^+f?. 

17. 3i+6|+lT^+j'; also 3^+7^+5^^+1^,^+1325. 

18. 5^+i+^^+2.^; &lBO S^+%i+^+^^. 

19- H+i+H+m; aUo 13i55+|f+23J+7f|. 

20- i+|+ii+3i?'ff ; also 3XJ+14|+27,7f+i. 

21. i+H+H+h; also 17jof2^+^of 7f 

22. 3/j+3^; also 67^+30f +3|+1^. 

23. 4^-+H+2ff; also 7TJ5+4|+7i«+23i|. 

24. g^+ij+i^+il; also i6H+li?+f+/ir. 

25. £16 13 lOJ 26. £76 16 lOf 27. £79 19 9^ 

17 19 llf 77 19 7J 64 4 4^ 

69 13 9^5 66 3 4f 19 17 7^ 

16 14 10| 19 17 llf 58 8 10 

19 9 7^jf 27 8 7i 94 16 6J 



28. 45}„t+li-8-+3M-9T^; also 4-/5+l|+3|f 

29. 59i+10i^+f+14H; also T'g+3M+3-M+H. 

30. 45f +49i|+^J+^ ef l|+3ii+4|-+|. 

31. n+s^s+is^^H+^HH+m+^s- 

32. 4-fS.+6,V+5^j+4i54+15^+fif- 
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subtbactiok. 

Case L 

77. When the fractions have a common denominator. 
Rule. — Take the numerator of the less fraction from the 

numerator of the greater, and under the rem^^^r write the 
common denominator. 

£x« 1. From | take |. 

Take 1 from 5 and 4 remain, under which we write 6 ; | 
then !»} Arts, £ 

Reason. — 1«. a2(f., | » 10<f. ; hence f — i » lOd. — 2<il » 8(f. » ^ »} 
as before. 

XVIL 

I. From f take f; al8o)|-^; $- f. 

Case IL 

78. J^^Aen the fractions have not a common denominator. 

Rule. — ^Bring the fractions to equivalent ones haring a 
common denominator, then proceed as in Case I. 

Commissariat, 

Ex. 2. Subtract ^ from |. 

In this question we find 24 the common denominator, |=IJ 
and the given fractions are (72) eqaivalent to || and |£ ^ n~3i 
then 21— 10»11, under which we write the common de- ii ^^^ 

nominator. Or, since | of a shilling s1|i/., {si 10|€/. > 
and since ^ «. » Id, ^ == 5d. then 10|J. — 5d « 5}dL — }}«. as before. 

Inland Revenue, 

3. Subtract ^ from ^* 

Customs, 

4. Stibtract i from ^ 
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79* To suhiraet mixed numbers. 

BuLE. — 1^. Sabtract jast as in pence and farthings. 

2^. Take care to borrow one when the fraction of the 
smaller number is greater than the other fraction : this 1 
always must be considered as divided into the number of 
units expressed bj the common denominaior. 

Proposed where Fractions are to be knowtu 

Ex. 3. Subtract 5^ from 8|. 

As we cannot take yg from ^ we borrow 1 From 8j »8^ 
from the 8 and call it i§ its equivalent We Take ^—^ 
then say ^ from 1§=4§+Tgj and ^fe remain «{. 2^*r2j-4jw 

We proceed in a similar manner in every 

ejLample having a fr^iction in the subtrahend greater than that in the 
minuend. If there be no fruction in the minuend ve subtract the 
nnmerator of the fraction in subtrahend frt>m the common deiio- 
minator. 

(5.) 7|-5|; also 19^-12^; also 37,«r-S-ft. 

(6.) 16^-llJ; aiMoSi-S^^; a3so7^-H. 

(7.) I2V-*; also 37^-19^; also ISJJ-lf 

(8-) 6^— H; also H—H; also 19^— lOiV 

(9) 7*-5^; also 8M-7ii; also 7^-3^. ' 

(10.) 33ii-if ; also 3|-2i; also 16^-^- 

k 
(11.) 18f-8f; alsof-ii; also S^^,^-^^- / 

(12.) 91-6,1^; also37T^-19^; also 30^-3*. 

(18.) 82J— 19J; also4i— I; also 1244—9^,. , 

(14.) 5f-^; also 41JJ—19f; also 33^17*. i 

(16.) 61^—18^; also lOOJ-SSf ; also 102^-2^^, , 
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) llife^'^A; «!«> ll^-^HJ; also 1-^^f 
) Hi-Hl also 31^-18^; also 4i-8||. 

) 27^-6^9^; also(i-hP^+^^)-j|; also (3J^j+5t^) 
— 6f 

) 34-2if; also(HH4)-:^; also (Hfhf)- A- 

MT7I.TrPIJCATI0N. 

^. To muUipfy fraetions. 

tTLE. — ^Multiply the numerators together for the name- 

r of the product, and the denominators for its denomi- 

r. 

Ctutam», 
. 1. Multiply } by {. 

impound fractions are reduced to Simple fractions in 
iame manner. 

^n« f of 1=1 X 1-18-15 andioff-ixJ-A-f. 
le operation may be contracted by diyiding any numerator and any 
ninator by common factors. Thus If x^=^xls^, found by 
ing the numerator of the first and the denominator of the second 
>, and denominator of first and numerator of second by 8. 
is rule includes the multiplication of whole numbers, for 2 x 3 — 
»f b6. It also includes the multiplication of a whole number by 
jtion, or a fraction by a whole number ; in either case, we write the 
> number in a fractional form and multiply. Thus, { x 3 »| x |b 
§=2^, and 3 x §=f x f, as before =2^. 

follows from the method of contraction explaMed above that 
the whole number by which we are to multiply is a meamtrt 
le denominator of the fhiction, we have merely to divide that 
ninator by the whole number for the product ; thus, 



5 
7 



5 



>^8-r^o=l=2f 



6-J-3 



.• In the same manner the value of a fraction of an'v 
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quantitj can be found, bj considering that quantity as 
numerator of a fraction, and then multipljing the quantity 
bj the numerator of the given fraction, and dividing the 
product by its denominator. 

Thus, to find J of £3 ; we say j^f x f-£i5»=£2 6s. 

By frst principles, f of £3 ; here | of £3«£3+5b12«.: therefore 
f=12*.x4=£2 8*. 

Rbason. — Take the example J x J. Now, ^xS^^ + ^ + ^bI by 
addition ; but we have seen that } is —^ of 3 ; therefore we hare mul' 
tiplied by a quantity four times too great, and hence our product f is 
four times too great Now, f is the quotient of 3 by 2; this quotient vit 

still require to divide by 4 ; but any number divided by 2 and then by 
4, is the same as if divided by 8; therefore | is the answer, which is 
a verification of the rule. 

Mixed numbers should be reduced to improper fractions, 
and whole numbers written in fractional forms, before mul- 
tiplying. 

XVIIL 

Various Competittons. 

1- tVXift; also8|^XJX17|JXj; also^xlf 

2. fXf; alsoAX3ft.X9^X2^;alsol3x2^XiX^XA- 

3. iof^.X^; al80 2JxiXt^^X4J; also 6fx3^. 

4. 2ix5|^; alsofxeixfiX/ffj also t7^X2Jx-JX V- 

5. ioffx4; also3}x2JX-^X5|; also f of I|x2|x4| 
ofl^. 

•Ax6ixi^X5|; also 12^x1^. 
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11. 5x4f^X^XHxllH- 

12. lJX8fx3|x6^. 

13. ^xi^xioi^xeif. 

14. iix8|x7T^Xl/gV 

15. 2Jx3Jx4^^X2|f 

16. mxmx7^\xm. 

17. l/«rX3ifXiiXlli4. 

IS- ^xd^xiiixmxm. 

19. Wliat is the value of -^^ of a guinea ? 

20. Findthevalueoff of £l+f of £2 10*.2tf.+2Jof 16*. 

21. Add together -^j of a pound, 3-^ of a shilling, and 

•^ of a penny. 
22 Add i of f of 5 guineas, f of f of £1 10*., J of 
23^ florins, 2f of 2 crowns, and l^d. 

Division. 

82. To divide one fraction hy another. 
Rule. — Invert the divisor and multiply. 

Thus,i-|-|x|«V-lJ: ^^|»Axf^|§=i|. 

Mixed numbers must be reduced to improper fractions 
and compound fractions to simple ones, before applying the 
rule. A Complex fraction is a short mode of expressing the 
division of one fractional quantity by another, a fractional 
quantity by a whole number, or a whole number by a frac- 
tional quantity. Complex fractions are reduced to Simple 
ones by this rule. 

Ex. 1. §~t 

Here J -j-| - f x a = |8= f ^ ' •• 
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Ex. 2. Divide ^ by 3. 

From the above examples the following Btiles will be 
easily derived. 

83> To divide a fraction by a whole number or the con" 
trary. 

Rule. — Either multiply its denominator or divide ite 
numerator by that number. 

84. To divide any quantity by a fraction. 
Rule. — Multiply the quantity by the denominator of the 
fraction, and divide the product by the numerator. 

3*. 6dl 17«. 6/f. 

For, 3-f.|=:3xf==i/=:3}; also, 3*. 6rf.^f=— j- x|= — j— - 

Reason. — It is evident that fractions having a common denominator 
may be divided like any other quantities, by omitting the denominators, 
and dividing the numerators only. Thus, |-rf '=^-5-^= 10+9 «V®=* 
I| ; but 5*=| X |» which is the rule.* 

XIX. 

Find the quotient of: — 

1. 1^1, andof^^-J. 3. 16}4-9, andof H-r{. 

2. l|-4-2f, and of 10-^^ 

* If we divide } by Sj ttie fraction } implies the quotient of 2 by 3» wliich qaotient 
is still to be divided by 3 ; bat dividing twice by 3 is tlie same as dividing by 9 ; hence 
§ -r 3 = f . Now if the divisor be | instend of 3, it is evident that we have divided by a 
quantity 5 times too great ; consequently, the quotient is -5 times too small ( hence we 
must maltiply } by 5, s ^j> ; then |-r|=|x|Bi^. ^^A^y^ is the rule. 

When one proper fraction is divided by another, the quotient is greater tiian the divi- 
dend. Division, like Multiplication of Fractions, implies multiplication by one number, 
and tUvition by another ; and in proper fractions the multiplier is greater than the divisor. 

In dividing a mixed number by a whole number, proceed as in the S)ffJi 
annexed example. After the whole number, 8, is found, the re- -^— 
mainder is 3{ ; then, mentally, say, 3f =^, write 15 for numerator, ®S5 <'•»'. 

and say, 8x4s32, denominator. 

We should be prepared to avail ourselves of such examples as 24fT-7s38|. Here, 
?'l^ contains 7, 3 times, with ^ remainder ; then, since 34s| of 7, we can write | at 
nnre. Again, 6S|-rlOB6i ; as the remainder, 3}, is } of 10, we write \ at once. 
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When the divisor is a fraction^ the quotient will express 
what part or parts the dividend is of the divisor.^ 

Find the quotient of: 

4. £7 128. BcL-i-^. 6. 16cwts. 2qrs. Ulbs.-^^ 

5. £16 ISs, 4{f.-^{. 7. 4 acrs. 2 rds. 15 pl8.-s-$. 

Reduce to simple fractions : — 

i+i I i+i 

9 S^7 ^i^*-*-*.. .ill 

85. To reduce a fraction of one quantity to the fraction 
of another of the same hind, 

BuLE. — J£ from a lower denomination to a higher, divide : 
if from a higher to a lower, multiply the fraction by as 
many of the lower as make one of the higher denomination. 

Kx. 1. Reduce fef. to the fraction of a shilling. 

Here, §-i-l2, the number of pence in a shilling, »^=x^ Ans, 
Ex. 2. Reduce | of a crown to a Action of a shilling. 

Here, § x 5 « ^f = 3i». Ans, 

10. Reduce £1 to the fraction of £2 10s. 

1 1. Reduce f«. to the fraction of lOd, 

12. Bring f lb. to the fraction of 2 qrs. 

Commissariat 

13. Divide f by f. 

Customi, 

14. Divide j by f. 

Expectants of Excise* 

15. Divide f by T^. 

16. „ -^ by f 

17. „ -H hy «. 

18. „ A by 4|. 

Admiralty, 

19. Divide IS^ by 7f . 



M 
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20. Divide 4} by 7^ 


21. , 


, H ^y ^iV 


22. , 


, 2^ by 4i 


23. , 


, 4Abydf^ 


24. , 


, 74 by 4^\ 


25,- , 


, 18f by 54 


26. , 


, 5ii>yH; 



^tV^J^'t; 4iby64. 
61 by 2^; ^by 41. 
7|byif; 4&iby 17. 
23^ by 15; 73ii-by^. 
Iiby2^; 76 by if. 
43 by 1^ ; 85 by 6|. 

H^jH; m by 16^; 35/j by 4^. 

27. What fraction of half-a-crown is f of 6». Sd. ? 

28. Beduce £7 9«. 6J. to the fraction of £13 4«. 6<f. 

29. Beduce 6 acres 1 rood and 4 poles to the fraction of 
2^ roods. 

30. What fraction of a pound is 9$. lOd. ? 

Cmstoms, Post Office, Sre. 

31. Add } of a pound to | of a shilling. 

32. From | of a yard take f of an inch. 



DECIMALS. 

We now come to consider another class of fractions, 
called Decimal Fractions^ or more briefly Decimals. Any 
fraction whose denominator is 10 or any power of 10, or, 
more simply, which has 1 followed by any number of cyphers 
for its denominator, is called a decimal fraction. 

The denominators of decimals are generally suppressed ; 
hence it becomes necessary to have a method of distinguish- 
ing their numerators from whole numbers. If we omit the 
denominator of -^ it becomes 7 ; to prevent this 7 from 
being read 7 units, we place a point before it ; thus, •?. 

87* A more extended Numeration Table must now be 
given, but almost identical with that of whole numbers (9.) 



TnousANDe. 




UiOTS. Thousandths. Miluohths. 

000 « 000 000 



• a. a. 
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Thia Table, like that just referred to, has an indefinite 
number of periods; each period has ^Aree places — units, tens, 
hundreds. Therefore decimals may be written and read like 
whole numbers. This Numeration Table also increases 
towards the left. In fact it is merely a continuation of the 
former table to the right ; and, like it, increases in a tenfold 
ratio to the left. In the above table, the period immediately 
(jp the left of the units' period is the tkou€Ci7ids\ and that 
immediately to the right the thousandths^; because erery 1 
in this period is the one- thousandth part of a unit ; just as 1 
nxat is the one-thousandth part of 1000, and 1000 the one- 
thousandth part of a million. In the same manner 12 in 
this period are twelve-thousandths, and so on. The next 
period to the right is called the millionth^ period ; we may 
continue to form periods to the right as far as we please. 

If it is required to write 165 thousandths, we must place 
It in its proper period ; for this purpose prefix the 'point ; 
thus, '165, read, one hundred and sixty-five thousandths. 
To set down 3 thousandths, prefix 00, to have 3, that is, 3 
units of thousandths in its proper place ; thus, '003. We 
read 3*63, three units and six hundred and thirty thou- 
sandths, or sixty-three hundredths. 

88. If the point be removed one place to the rights the 
number will be increased tenfold. For 6 = ten times '6, 
and '6 = ten times -06. This is evident from the nature of 
notation. On the contrary, if the point be removed one 
place to the lefty the number will be divided by 10 ; if two 
places, by 100; and so on. When the point is removed 
one place to the right the units become tens, &c. 

Any number of cyphers to the right of a decimal has no 
effect, as they do not alter the position of the point. Thus> 
•6 = '60 =: '600. But a cypher placed between the point 
and a decimal diminishes the decimal tenfold ; for *6 = ten 
times '06 : two cyphers, placed in this position, decrease 
the decimal one hundred-fold : for •6=one huwdt^^ ^\siRs^ 
•006, since ^ - T^ X 100. 
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With a little practice the learner will be able to write 
decimals with the same facility as whole numbers. 

XX. 

Write down in figures :— 

1. Ninety-five thousandths. 

2. Thirty-nine thousandths. 

8. Twelve units and sixty-eight thousandths. 
4. Six hundred and nine thousandths. 
t}» Fifty units and sixty thousandths. 

6. Twenty-nine units and nine thousandths. 

7. Forty-seven units and four hundred thousandths. 

8. Sixty-nine units six hundred and seven thousandths and sixty-four 
millionths. 

9. One hundred and twenty units fourteen thousandths and nineteen 
millionths. 

10. Fifty-five units six hundred and forty-nine thousandths and four 
hundred millionths. 

n. Sixty units sixty thousandths and sixty millionths. 

12. Seventeen units seventeen thousandths and seventeen millionths. 



Addition. 

89. BuLE. — 1^. Set down the addends with their points 
^>4n the same vertical line. 

2®. Then add as in Simple Addition, and place the point 
of the sum under the other points. 

Reason. — It has heen shown that the notation of decimals is exaeUy 
the same as that of whole numbers ; therefore we may say, * Add mid 
Subtract as in whole Numbers, 

Various Departments, 

Ex. 1. Add together 3-406, '0212, 47*9 and -6. 

This is added Just as an example in whole nimi- 3*406 

bers ; care should be taken in writing the decimal '0212 

^ints directly under each other. *']• 



tiV-^v^ AJiV 
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Ex. 2, Add together o2-33, uG7-4, -172, 6*0053, and 9005-079. 

62-38 
367-4 
•172 
6-0053 
9005079 



9431*0363 Ans. 



XXI. 

1. 34-096+-099+99-7665+58+36-77. 

2. 9*3+*04+65*39+778*4+47*0393. 

3. 365*7+19*08+17*73+99+5796*0454. 

4. 72*9+2*3788+35*47+7806-3+-379. 

5. 58+*79+4796*5438+66-7+395»486. 

6. 19-7864+3987+-9+677-17 + 93*8+'45. 

7. 9*8+45-67+ •486+93+-04597+43-9. 

8. 76-45+8789*0486+773-04869+76'88. 

9. 64-0795+46+-97+38-89654+19-65. 

10. •837+976*58+9783-467+-469+37-37. 

11. 36940+17*19+98+ •5796+479-978+ -093/ 

12. 777*88+99-555+441 -765+79*0456773. 

SUBTILAOTIOK. 

90. BuLE. — Write the subtrahend ulider the minuend, 
with their points under each other : subtract as in whole 
numbers, placing the jpoint in the remainder under the 
other points. 

Ex. 1. Subtract 19*7564 from 26. 

In this example we maj suppose (for the sake of 

explanation) cyphers amiexed to the minuend, as q!2c ? 

such cyphers have no effect (88) on its value. In ^ 

subtracting we begin just as in whole numbers and 6*2436 Ans,. 
place ihe point in its proper place. 
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Ex. 2. From 379 01 take 98-41763. 



From 37901 
Take 98-41763 



280-59237 Ant. 

XXIL 

1. From 9603-123 take 1888-0974. 

2. „ 70*304 take 29-30465. 

3. „ 3462-2 take 2999-376601. 

4. „ -37124 take -1234567. 
6. „ 6340 take -457034. 

6. „ 1850-111 take 337-55. 

7. „ 169-7354 take 159-378. 

8. „ 2000 take the sum of 99-876 + 376*3 +, 894'43246. 

9. „ 3222 take the sum of 1227-45 + 83-49 
+ -4768 + 76-7786. 

10. From 3017-216 take (6-7124 + 77-89 + 9-0876 
+ 997-7). 

11. (210-346 + 57-36 + 44-56 + 79) -83-450392. 

12. (640-48 + 465-7 + -0965 + 762)— 901-53629. 

MULTIPLIGATIOK. 

91. BuLS. — 1^. Multiply as in whole numbers disregard* 
ing the points. 

2^ Point off so many places of decimals in the product m 
are in both multiplicand and multiplier, prefixing cjpiiers 
if necessary. 

Ex. 1. 7-64x8-9. 

In this example there are two places of decimals 7-64 
in the multiplicand and one in the multiplier; °'^ 

therefore the product must have three places. 6876 

6112 
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£x. 2. Multiply •476 by *0137. 

In this exampls after maltiplying we prefix 00 to *476 

Blake up 7 placet of decimals, the number in both '0137 
multiplicand and multiplier. 3332 

1428 
476 



*0065212 product 

Reason — The nature of this rule, as well as its reason, will be best 
inderstood from the following explanation. 

If we have to multiply 7*9 by 6, that is, to add 7*9, 6 times, we say 
> X *9»5*4 : this can be shown by Addition. Set down *4, and carry 5 ; 
lierefore 7*9 x 6-«47'4, and has only one decimal place. Now, if we 
nake the multiplier ten times less, we have 7*9 x '6, which must give a 
»rodact ten tunes less than 47*4, that is 4*74 haying two places of 
leeimals. Also, 7*9 x«06»*474; and 7*9 x*006« '0474, having four 
Lecixnal places, which establishes the rule. 

1. M:iltiply 75-6 by 6*75 : and 19*378 by 19-38. 

2. „ 33*21 by 4*41 ; and 5*874 by 58*130. 
8. „ 1 -021 by -0037 ; and 3*46 by -489. 

4. „ 79*004 by -00473 ; and 65*43 by *00376. 
6. 6*4073x42; also 75704x15*8; and 9*436x67*49. 

6. 4-81 X 0074; also 305 X -25 ; and '32 X '321. 

7. l*842x-2057; also 5112*384x1-0023. 

8. -1356 X -1458; also 5*0103x6-503; and 80*46 X '00392. 

Multiplying so as to have only a certain number of 
decimal places in the product is performed as under: — 

Ex. 3. Multiply 8*6534 by 9'321o, so as to have four places in 
product. 

Here we first multiply by the 9 ; we then strike 8*0^3)1 

the figure 4 off the multiplicand, and multiply by 3, 9-3216 

not falling back ; we strike out the next figure on 778806 

the right, and multiply by 2, and so on. As we see *25959 

we should have to "carry" 3 from 6 times 6, we 1730 

make the last product 43. ^^ 

4i> 



Vi <c>^*I^ Aw. 
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9. Multiply to have three decimals in result t— 7*688^k 
4-0175 ; also 7-4325x26-58 ; and 1-0625 X 1-0625. 

10. Multiply so as to have four plaees in ^uunrfV^nR-j: 
66-32045X7-7864; and 1-0914 by -0326. 

Division. 

02. Rule. — "L — 1^ If the dividend and divisor do not 
contain an equal number of decimal places^ make the num- 
ber of places equal by annexing cyphers. 

2^ Then disregarding the points, divide as in whde 
numbers; the quotient thus obtained will be a whole num- 
ber; after which the^oint is placed. 

3°. Any other quotient figure's, found by adding cyphers, 
will be decimals. 

Ex. L Divide 478-9875 by 7-5. 

There are four places of decimals in the 7'5Q00)478*9875 

dividend, -^e annex 000 to the divisor to have 450000 

an equal number in it Having brought down 289875 

5, the last figure of the dividend, and having 225000 

found its corresponding quotient figure, ire 

write the point, and add cyphers for the re- 648750 

maining figures of the quotient. oOOOOO 

487500 
450000 

375000 
375000 

93. fFhen the dividend contains more places ofdedmais 
than the divisor. 

Rule. — V. Set a mark after an equal number of decimal 
places in the dividend. 

2^ Then divide aa in iPt^/., remembering to bring down 
the other figures of the dividend in the prooeaa^ 
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. 2. 478-98754-7*5. 

is is the same example ss given onder 7*5)478*9,976 

r. Compare the two methods and the ^^^ . 

ority of this one when appUcable wiU "^^^*^** 

dent 



289 
226 



648 
600 

487 
450 

875 
875 



xxnr. 

Diyide 3*24 by *25. 
M 2*5 by. '32. 
^ 9065 by -049. 

Science wnd Art, War Departmwi^ f^» 
Divide 307*8 by 23*8 to 8 places of decimals. 
^ 8*747 by 418*4 to 3 places of decimals. 

Pott Office and Excise, jv. 

Divide 476*582 tons by 60 and bring it to its prpper valoQ.* 
„ £880*7643 by 5*48 and bring it to its proper yaloe. 

Indui, 
Dtyide> 154*28 by «0064. 

Admiraltif, 

Diidde 240*13 by 78*4 to 8 places of d^cvDiJjt 
„ -0045 by *03. 

Surveyor of Taxes, 

Biyide 327*6 by 4*89 to 3 places of decimals. 
^ 55*8 by '08125 to 3 places of decimals. 
„ 6*046 by 62*5. 



to iMurner ilKHildcoiitjrei. 1^7, 11^ 11^17, 3(^81,tt,U»H»« 
wmAOnuiMtorB, 
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Various Departments. 

14. DiTide 274*6 by 3*672 to 3 places of decimals. 

15. „ S9'2 bj *0074 to 3 places of decimals. 

16. „ 16 by -0004. 

17. „ 21546*872 by -054. 

18. ,, 34*952 by 53*07 giving the first 4 figures of tbe qnodeat 

19. „ *1 by *001 and the quotient by 2. 

20. ^ 72 1 -42 by 2 1 -9 to 4 places of decimals. 

21. „ •169 by 13, by 130, and by -0013. 

22. „ 91*6 by 8931*61 to 4 places of decimals. 

23. ,, 43*2 by *0351 to 3 places of decimals. 

94. To reduce a decimal to its equivalent vulgar fra/c- 
tion. 

Rule. — Omit the point, and write the figures of the deci- 
mal as numerator, and 1 with as manj cyphers as there an 
decimal places for denominator. 

Thus, -rss-^-IJi; algo, 'S^ft-t; also -025^^^^^^^^ 

This is merely supplying the denominator which is sup 
pressed in every decimal. 

Variotis Departments, 

24. Express '0125 as a vulgar fraction in its lowest terms. 

25. Express '00175 as a vulgar fraction in its low'est tenns. 

26. Reduce 20445 and '000625 to vulgar fractions. 

27. Reduce 23038125 and *0006875 to vulgar fractions. 

95. To reduce a vulgar fraction to a decimal. 

Rule. — Divide the numerator by the denominator accord- 
ing to the rule for the division of decimals. The quotieat 
will be the required decimaL 

Thus, } = 3+4»'75; and |«3+8«*375. 

Reason. — We require to bring } to a decimal— one whose deno- 
minator is 10, or some power of 10; a method of doing which was 
given i€6). By the rule referred to, we find, as 4 measures 100, tbt 
multiplier is 25, for any fraction whose denominator is 4 ; therefore 
1 X ||» 1^**75, the same result as found above. But multiplying by 
^j jg the mune as adding 00 and dividing by 4 *, beuce the role. 
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. fraction to produce an exact decimal must l^ave for 
)minator asneasure of 10, 100, 1000, &c. 

educe to decimals : — 

3w To reduce one quantity to the Fraction of another. 
K, 1. Eeduce 12«. 6f(f. to the decimal of a £. 

4) 3f. 



12 ) 6'75d, 
2, 0;l,2-5625.9. 
•628125£ 
Or, Ans, 

Since 

125. 6|(^.=603 
farthings, 
we have 

•628125. 



ere we begin at the lowest denomi- 
3n, id.y which we express as a 
cnal of next higher, and write along 
. the liigher ; then dividing by 12, we 
•ess 6'75d. as the decimal of a 
ing, writing the number of shillings 
re ity and so on. 

educe to the decimal of a pound : — 
). 158. 9id. ; 17«. 9d. ; l^d. ; 18«. lOJi. 

1. 8*. lid. ; 98. 4J(f. ; 4«. 2id. ; lid, 
educe to the decimal of a guinea : — 

2. Is, 9d. ; 58, 8d. ; 10«. Hid, ; 2«. 7id. 
i, f of a crown ;* 1*85 of 3*. 4d. 
educe to the decimal of a ton: — 

I. 12 cwt. 1 qr. 7 lbs.; 7 cwt. 3qrs. 21 lbs. ; 14 lbs. 

«duco to the decimal of an acre : — 

). 2 rds. 18J pis. ; 2 rds. 10 pis. ; 35 pis. ; 1 rd. 7jpls. 

S. Bring f of 58, 3d, to the decimal of £2. 

r. Heduce ^of 7«. 6d, to the decimal of £2 IBs, Qd, 

J. Heduce g\ and ^^ to decimals. 

). Bring ^^3^^^ to a decimal ; and 5 J^ in. to decimal of 1 m. 

7. To reduce any number of ehillingey pence and farthings, 
rately to the decimal of a pound, at once. 

^UUB. — 1°. Conceive an to be annexed to the shillings, 
take one-half that number for the first part of the 
Imal. 



• The chajftor on Cirsnlators may nfiVi "be cx5>VaixL^. 
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3^ Falling ba6k one place to the rights irrita the num- 
ber of farthings in the pence and fiEurthings. 

3^ Falling back another place to the righti set down 6n6- 
sixth of the pence and farthings, considering the farthings 
expressed as the decimal of a penny. 

4*. Then add these three lines of figures for the dedittil 
required.* 

Ex. 1. Rednce ISs. 9j<f. to the decimal of a pound. 

Here we take one-ludf of 130»65 ; then df<f.» 13«. ^^tL 
39/, the next jurt ; and 9^(1 -j- 6 « 9*7 5d, -j- 6 ■» 1*625, .^^ 
the last part. Sg 

16t5 



*690625ifc AHU, 



Ex. 2. Redace Ids, 4]<f. to the decimal of a pound. 

Here we take one-half of 190 (a annexed to the 19s. Afd, 
shillings) CB '95 ; next, we write the number of far- '~^ 
things in 4}dl»19 ; and lastlj, we write one-tixth 19 
of 475 (4jd:)«i -07916. 07916 



-96979 I6£.ilitt. 



Reduce to the decimal of a pound :— 



S, d, S, dm 

40. 17 6, and 13 7]i 

41. 16 9}, and 19 6 
4t. 17 9}, and 7 11^ 
43. 10 10^, and 4 4| 

_ # 

98> To find the value of the decimal of a g^fen quantiiy. 

Rule. — 1^. Multiply the decimal, as in reduction^ by the 
number of units of the next lower denomination whieh makes 
one of the given denomination. 



* Since ls.ss£^t If.sdS'OS; and 2«.ss*l: hence the reason of taking half thsahO* 
liogt. Adding the is unnecessary when the nnmber of shllltngs is eren \ ttie ms 
shilling write '0 before dividing bj S. Again, tfla>96(y., wMdi wanta 40 of boii^ lOM^ 
the number of thousandths in a unit (in a £) ; 40 wanted in 960 it x^bJL that it, 
I in 84 ; in other words, there will be more thousandths than fkrthingt by 1 lis eveiy 
^f., or t in every 6tf.; hence the reason of adding | of the pence. CoDTeraely, thffs 
win te JBflRT &rthings than thousandths by 1 in 35, for then ar« 40 fett in 1000^ 8b4 

f Hh^As Aenoetbedeefmakmay bacaniilA«redtix«baa«saAtatt^aetinclta«v«^ 
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. 2f*. The whole liiiinber (if anj) thus obtained will be in 
the lower denomination. 

. i\ Multiply the decinial part in th6 dad^e ittanner, for 
the next lower denomination^ and i?o on. 

Ex. 1. Find the yalne of *675 of a cwt 

Here ire maltiply bj 4, and find cwt 

8 a whole number, 'which is 2 qni.^ *^^^ 

again, ire maltiply by 38 and find 

19*6 lbs., and «o on. , 2*700 qrs. 

28 

19*600 lbs. 
16 

9*6 oz. 
16 

9'6 drs. 
2 qrs. 19 lbs. 9 oz. 9*6 drs. Ant, 

Ex. 2. Fmd the vahie of '526 ef £l lOs. 

Here, *526xdO»15*78s.; and '78xl2a-9*d6(i. ; then *^6x4» 
"44: therefore 1 5s, 9^ Am, 

Find the value of: -^ 

44. •7689X., -465«. 46. -634 of 6«; Sd, 

45. *976 of a day. 47. *7958 of an acre. 

99. To find the value of any decimal of a pound at once. 

Rule. — 1°. Take the first three figures of the decimal ; 
increase the third by 1, if the fourth decimal figure be 
greater than 5. . 

2*» Then^ take one-fifth of the number expressed bj the 
first two figures for shillings. 

3®. Prefix the remainder (if any) to the third, and after 
rfjecting oile twentj-fifth, considev the result as farthings. 

Ex. 1. Und the yalne of *7967£. 

Ab the faarth Hgnre is 7, we add 1 to the Oaitd-, ii!bftTL'«^\i3CT^'*W\ \ 
n&ff,79'f'5*^15, +4r., and 47-2—45/. -\\^. V^tws\Ax«J«i^^««w»fe 
d7 is nearly 5df hence I5s. ll:Jd, Ana. 



1(M 



tbe fint and aecood C^iuia as & 
bo" is the oxne ws muhxpijijg Inr IQO ; and we divide iim hf i. 
SDeeiaO-f-5»2<\]iniiciptjiii^bT 100, and dxridzng by &• ii iqaiiilwt 
to nmlnplji:^ bj SO. the umber of rfiillrngf in a pound, v^'"''"*' 

Find tti€ ralae of: — 



41. Add fbe fbCovis^ aai €ad the Tslse of ir in £. a. ^ 

1321 

•145 
9-154 



Ml Add tagdfaer •QS04£. l-33«£, and -003^ and tad Aa valw of 

tile 



51. Fiai tihe Tal» of -r3 of a Z. 

53. ^Hbc ii tbe inlae in BOQiy of -±5 o£ a £.? 
5aL WhaiL m the valae in Bcoer of -73135 of a £. ? 

54. What B tiie Talae in mcne? of -C35 of a £.? 



55 WbafiiitJieTilKcf -43r&af asbSEs^? 



CIECirLATIX& DECIMALS. 

m 

IOQl Oae firaciica can l:e r?dTzced to anodier equal in 
▼aloe and h^ri^^ cnrjr ifincoauMribr,. vbea tbe denominator 
of the girea firaesica i> %rlzctiyr ot dukC lo vliieh it is to be 
reduced (66b> !NoYr. xs tlie dencmirttor of ererv deeimal is 
10 cr soaie power o: ICX we cannot reduce tlmee Tnlgar 
&ac:^3c< to equiv3Le::s cet;:=i:il> which hAve deoominator* 
that ire h-.'^ faoicr? ot* I(.\ or socse c^wer of ICl In tho rc- 
dnedca c: scch ir;iu:::o:i5 to ce'*i=:ju>^ ire diTisioii does noi 
:ierauKaie, icd ti. 5Jizie f rtire* will ce repeated orer i^in, 
rcaz£sa:glljr. It nn? I'j ".e re^luive | r.* a tIeefssaL it Veeomes 
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i = -6666 he ; also, { = -5555 &c Decimals of this kind, 
in which the same figures are continually repeated, are 
ealled Repeating^ Recurring^ or Circulating decimals. The 
part repeated is called the Period or Repetend^ and is termed 
a Simple Repetend when it consists of one figure ; when it 
consists of more than one figure it is called a Compound 
Repetend. Decimals, arising from vulgar fractions, whose 
denominators give exact quotients, are called Terminate, 
The period of a circulator is marked hj means of dots or 
accents, placed over its first and last figures. When onlj 
one figure is repeated, . one dot is sufficient. Thus, f = -6, 
and J = •!, 

When the period begins immediately after the point, it is 
called a Pure Circulator ; as, J = '3. 

A Mixed Circulator has a finite and an infinite, or cir- 
culating part. Thus, ^= '16. The finite part is '1, and 
the recurring part is '6. 

We find by using the nine figures as denominators 
and 1 as numerator, that 2, 4, 5, and 8, give ter- 
minate f 3, 7, 9, pure circulators; and 6, a mixed 
cireulatorf as in the annexed equations. 



! 

6 



25 

2 

16 

14285? 

125 

1 



101. Any fraction in its lowest terms whose denominator 
contains only powers of 2 and 5 as factors, can be reduced 
to a terminate decimal. 

Reason. — A fraction brought to its lowest terms can haye no factor 
eommon to both numerator and denominator : therefore it is in' conse- 
quence of the addition of cyphers to the numerator, that is, the multi- 
plication by 10 or some power of 10, that the denominator measures 
the numerator ; in other words, it is the number by irhich the numera- 
tor is multiplied that the denominator measures. But 10 contains only 
the factors 2 and 5 ; any power of 10 iviU only contain powers of 2 and 
5. Therefore the denominator, to measure any power of 10, must be 
made up of 2 and 5, or powers of these factors. If the denominator be 
90 made up, the decimal will terminate ; but if the denominator be mads 
up of any other factors, as 3, 7, 9, &c., it w\\\ produce «l cxrculator. 
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* 

102. Thd number of figures in a period must al#&^ be 
less than the number of units in the denominator. 

Because differeDt figures must arise firom difiSerent rdmsindArS, $M 
the nmnber of remamders miut be leu than the divisor or denomiilatM'. 
Thus, ^» 14285:1'. When dividing by 7, ive can onlj have 1, 8, 8, 4, 5, 
6, as remainders. In dividing by any number, the greatest remainder 
must be less than the divisor. 

103- To reduce a pure dreuUUor to a vtdgar fraetUm. 

Rule. Write the period for numerator^ and so many 
nines as there are figures in it, for denominator. Thufi^ 
.3 = 1 = i; and-27 = M = A^=A.* 

Beason. — Since |=*3333, &C., multiply by 10, and we have tes* 
thirds » 3*393, &c.; then, subtracting *3d3, &o., from 3*333, &c.,we 
get 3, wbich must be equal to nine-thirds, as ive took the Value of | 
from ten- thirds. No-w^, since i«3, one-third must equal {, therefore 
•383, &c.,=|^ 

XXV. 

Reduce to equivalent vulgar fractions : — 

1. '1, and '6. 2. '45, and *l35. 

104. To reduce a mixed drctdator to a vulgar fraction. 

Rule. — 1^ From the finite part and period, consideired as 
one number, subtract the finite part ; the difference will be 
the numerator. 

2°. For the denominator, write as manj nines as there are 
figures in the period, followed bj as many cyphers as there 
are figures in the finite part. Thus, -16 = 16 —1 = 15, 
and^ = -^ = i.t 

PRoer.— 4='l6. 



• }==*1111« &c. ; f s*S8S2, Acs §s*555 &c. Also. ^=*010101,ftc; and ifB*1515, 
&c. : therefore any Sgure dirided by 9 gfTOt that lame figure as period, and any two 
figoret dirided by 99 will gire those lioo flgura ai period ; hence the reason of the rule. 

t Take ^, which is mti ; nmltlpiy this mixed eireolator by 10, and w« get 2*1, 
which is 9| (lOS). Now, sf Is lOtimes too great, as we multiplied by 10; then diridlngby 

10 we get ^-i-fs (dividing both separately). By adding, we get ''^+^*^-*'£ 

and slBM ••IS-*4,i»* bStw — ^i^^+jjj-sc^j— + j- 1 
' g^ ^ - m ^-gg ^0*^ which Is the nde. 
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ftlEAidir.— Mnltiplj" •iCfbj lOyand weliaTe Vt ihie 

Agiin, ttiiltlply -Id hj 100, and we have .-.• ... ... 16*6 From 

fobtraeting the former product from tbe latter TT^ 

yf% get 90 times 'Ids 15; therefore 'Idaif* 
irtnch 18 the rule. 

Reduce to vnlgar fractions : — 

3. *27, *5d0. 5. *73 and '63. 

4. '58d, •69230^ 6. '13 and 7916. 

7. -4189, -OyfeZMl 8. -SlS, -05769236. 

9. Multiply -0621 by 48*026, and -0297 by -672. 

105. Since (103.) 'Ssf, it follows that -9 = ^=1. It is 
evident that we cannot reverse this operation and bring 1 
to *99, &c. ; but if we repeat the period we shall find that it 
approaches so near 1, that the difference will be absolutely 
nothing; for -999 + ttjW = 1>. and -9999 + -nriw = 1, 
&c. Therefore when we meet '9 in any decimal we may 
add 1 to the preceding figure^ and say, '699, &o.y=3 '7 ; *49 
= -5 ; and -79 = '8. 

When great accuracy is required, circulators should 
lie reduced to vulgar fractions ; but, in general, it will be 
sufficient for practical purposes to repeat the period to 
ikree or four places. 

In reducing vulgar fractions to decimals, having found 
half the circulating period, take the difference between 
each digit, and 9 for remaining figures: thus, ^= *714, 
&c. Now, taking these figures from 999, we have f = 
•714286. 

Again, -J^ = *d68421052; now, taking these from 9 
respectively, we have ^ = -368421052681578947. [This, 
however, does not invariably hold good.] 

Again, since -f^ = '86842^^ ; now dividing by 7 we have 
^g ==-65i6S-^ ; therefore -^^ ='10526^<^ ; consequently by 
SRibstituting ^^ = -3684210526^. Now substituting the 
value of -j^ we get more figures, and so on until we arrive 
at the actual value. The following will be found Ti&o&altj^ 
the learner ; — 
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|xJ«»^;dow, }a*333, &c.> and Js*166, &c; then *883x*166« 
'055278, the product of J and ^ when reduced to drcvkttors of Ovtts 
figures; hut ^='05o5, &c.; the two products only coincide in three 
figures. The numher of decimal places to be used vUl depend Tery 
much on the nature of the case. If we have three true places in any 
result, it is sufficient in commercial matters. For, since £ls*960/!, 
1/ is greater than xss^^'^^^* ^^ *^® fourth place "were 9, it "would 
he much less than a farthing.* 

106« From the preceding observations it is evident that 
the kind of decimal any vulgar fraction will give, can be 
determined from its denominator in its lowest terms ; if a 
mixed circulator, the number of figures in its finite part ; 
and if a finite decimal, the number of decimal places. Any 
pure circulator must have so many figures in its period as 
will be equal to the least number of nines which will be 
measured by its denominator. The denominator must be a 
factor of a certain number of nines, (66.) 

A mixed circulator arises from a denominator made up of 
either twos or Jives and some other factors. Thus, 6 is = 3 
X 2 ; here 2 will give 9i, finite part, and 3 an infinite part. 

Again, take ^ ; now 54 ==2x3x3x3; hence any vul- 
gar fraction having 54 as denominator, will give a decimal 
having one figure in its finite part, corresponding to the 
factor 2, and three figures in its period corresponding to 
3x3x3. We find ^ = '2407. This is true irrespective 
of the numerator ; for ^ = -oiSo, and 4$ = 'QSH. 

A Finite decimal will have as many decimal places as are 
equal to the greatest number of twos or fives in the factors 
of its denominator in its lowest terms. If different denomi- 
nators be compared with the decimals they produce, the 
reason of this will be evident; and such a comparison will 
a fiord an excellent exercise for the student. 

* When we hare two deciraal places in any result, the error hy omitting any other 
decimal figures, must be less than -i^, for -009 is less than -01. If we hmTO Mr« 
places of decimals, the error must be less than yTj^^, for '001 is greater than "OOOJ; 
this Is called the Limit of the Error; and since £ybW *• '**■ *^*" 1/., three tli:.^ 
(iiTlmal places in any result will be q^lte sufficient for mercantile calculations. 
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107. We can frequently dispense with the rule gi^en in 104. The 

eixcaiator|«" '142857; we find that any other numerator with 7 as 
denominator will produce the same figures, but in a different order : 
thus, ^«=a circulator commencing with the figure 4, that is f -•428571, 
and so on with -f , f , &c. Now the sum of the figures of the above 
period equals 27, a multiple of 9 ; and, indeed, the sum oi very many 
e£ the figures which form periods is either » 9 or some multiple of 9. 
In finding a vulgar fraction equal to '35857142, we see at once by 
inspection '867142 a=f: hence •35857142= '35^, which is obviously— 
•111, that ifl^ *=f4if the fraction required. Passing over the circulators 
arising from the denominators 3 and its multiples 6 and 9, we have 
the next number in succession, 11, giving 2 figures in its period, the 

sum of which =9 : thus, ■^r~27, and \^= 90. The circulators arisin.!? 
from the denominator 13, though a little more complicated than tliose 
arising from 7» are also easily known by inspection ; these also circu- 
late on 6 figures, but there are, in regular rotation, two sets of figures 
that form the period. We find -^^ '076923, the sum of the figures 
being»27, but -^ = •153846, a new set of figures. On examining 
the 12 proper fractions which can have 13 for denominator, wo 
find 6 of them, those with, 1, 3, 4, 9, 10, and 12, as numerators, 
circulating on the first set of figures given above, and the others 
taking the second set for their circulating period. 

We can now easily reduce •75384615and*46769236 to vulgar frac- 
tions; for they are =='75-^ and •46|§ respectively, which area»-^'\{], 
and -^^ *= ^J and ^5|. Although 17, 19, and many other prime 
numbers, as denominators will only circulate on a number of figures =~ 
one less than the units in the denominator, yet 37 circulates on .*{ 

figures : thus -^^ '02^ ; again, 73 produces a period of 8 figures. 

COMPLEX FKACTIONS. 

108. Few questions give more trouble to learners than 
those which contain Complex Fractions. 

Brackets have the effect of binding two or more quantities 
80 closely as to cause them to be considered collectively, 
and subjecting them to the same laws as if they were 
all expressed in one quantity. For example (4+6) x 10= 
10 X 10=100, the 4 and 6 being added before their relation 
to the number 10 is considered. Had no bracket existed 
yre should have 4 + 6 x 10 = 4 + 60 = 64. 
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As a general rule it may be laid down* tba^ ih^ sigiisx 
and -f- bind quantities more closely than signiS + and-^. The 
last two signsy though uniting the quantities, imply distind* 
operations. 

Et 1. Simplify:— J+f-| 

We have here two parts, separated by the tagtL+, itliidh ahoidd. 
be kept distinct until the end of the operation, 

5 2 

1«-| 11 7 if/ /// 11 f 



24 + 32+21 14 3 ff U 3 

7 2 

112 



Ex.2. Simplify:— 7i lli-2t 

— + X 10^ - 7J 

65 lli+2f 

Hera we have three distinct partem 

15 2 9^ 139 

— — X — + X TJ 

2 13 13^ 13 

7 

15 X 5if/ ;ffi m 

i—x — + — X — X — -7i- 1A+ 7 - 7t 

X 13 X^ Xarjr Xif 

KlS. Simplify:-, f + f 

4 
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III W« ^<tettpl« we 


e6BMtanoe at the end 


i, and 


weltav«» 




2 

- +4 
3 


1 
6 


and 


15 

4 


M^ 


--1 

7 6) 




15 

— + 
4 


3 

42" ^ "" 
2 


21 

it 

ii 
5 


Again, 


5 
9^ 


1- 


63 
10 


3 

+ - 
4 


5 
9 


10 
73 


3 

+ - = 
4 


2171 

2628 



XXV.(a) 

1. Define "MnltipHeation," and deduce the mle for the mnltipli- 
cation of fractions. 

Simplify (f + f) x (2J - a^ -»- Ji + — C 



-«*{*^^l 



4*) 

2. '* Express twenty and a hundredth, and by it 4- '650727201." 

3. What fraction of a sovereign is 4^^ - 10^ + 9^^ - -^ of a 
penny? 

4 Add 9-143 x 11 06 of £3 15s. 7id to 7*3 of 38. 4id. ^ 
-004337671 ; and if a French m^tre is — 39 '371 inches, what decimal 
Df onr mile is a kilometer (1000 metres). 

6. Simplify (16J+ 17A) + (10AX3A) + 5ft + « - 1^ 

6. Simplify (184-32i x 4*532 - 825-558703) -h 322906 

I 5 7 1}) 

7. Simplify^2f + -of \^\ih 

{ 2 3f 2J> 

3i-2i 2f-lf 

& Simplify 4- 16f ; also -•- 1^ 

iof(i+« «+iofi 



2 

4 



3f 

9. Reduce + -{ 1 + 

2 
1 



3 
9+ — 



-to a dedmaL 



3-5 of 1-3 2fx^ 7-1x2^ 

10. Simplify + of 

216 X 3-06 3183t •432-*i7i 
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11. Show what kind of vulgar fractions will.prodaco terminate 
decimals, and simplify 

•69230t + -714285 

X -63916 + •821917804- 147945206. 

•3571428+ -3461538 

2^-1 9x10 22^ 

12. Simplify + t^ of ; and 0^ + { + (4J+61) 

2^ + 1 14x3 30 

21+1-3 :^-^ 3f 

13. Simplify x + : 

A+i+-375 ^-^\ tMt 

2A-I of 1| 

14. Find value of &\ (6f + 2^) + x -95 of Ss. 

iof3i + H 
16s. 8d. 

+ r 

•024 

284 -321 572 027x6* 

15. SimpUfy x 16583 + ■*- if. 

2 +^6 X -54 -285714 ><24f J 

( 3n 6| + 6| 

16. Simplify U of 3^ of 6^: ^ + 

17. Find the difiference between 

i-i i-t i-i i-A 

1- — ^_ and — — — 

i-^i i + * * + * i + A 

18. Find the value of 



+ — ; and of i + } - ^ + .^; 

t\ + i 9^ 
add both results and give the fraction the sum is of 93|* 

I ^ 2| + f 

19. Simplify ^ + + A ^ ^r- 

i + 2^ 4- 1 

4f - 2| 4f + 2| 

20. Simplify + '■ + 6^ + 67. 

4f-..2f 4f-2| 



XISCJI>LLAN£ODS SXERCISK6. 113 

m ;< VSh X 13^ - 1 

21. SimpUfy (a) 

]3i X 13i - 1 

5i + Hi + 3 

i') of If of a gainori. 

6J + 11} - i 

Miscellaneous Exercises in Fractions. 

XXVI. 

1. ^4, + -OS + 2^ + 5-35 + 4-12. 

2. (8-786 + 9-125) — (3J + 7-^^). 

3. 2J X i X 1-0 X -34 X -05. 

4. (27A-i-7^)-7-(29-7402-f-097), give answer as a decimal. 

5. Add ^ of £2 1». Sirf. to U of £3 0«. lli^i., and 
express the sum as the decimal of 5 guineas. 

6. Simplify '002 X^l-75 j 00007 . ^^ ^^^^ ^^^^^^^ 

is -275 or -276 nearer in value to -276, and how much nearer. 

7. Find the value of: — 

J (6J + 2i) £ + ^\ ~ I ^^ II of U of a c'^o'^- 

8.:!^67+19:J?8|of£2 14..2JA 
7-8398 — -0136 

+ -y.y.of£12 16..9K 
965-1 -f- 9-5 

9. Multiply and bring them to their proper values : — 
£54-32 by 4-7 ; -038765 of 2 cwt. 1 qr. ; and -44 of a guinea. 

10. What number added to l^^y, 3^^*^, 2^\y, ^, will make 
the sum total 10 ; and what will make it 15 j^ ? 

11. iieduce 3*45 ofhalf-a-g^nea to the decimal of half- a- 
crown, andfind the value of the result as the decimal of £ 1 20. 

12. Simplify, giving the answer as a decimal : — 

-04275 4-21(j 2? 

3-OS -342 1-5318' 

13. Eeduce to circulators |^ , -J-J, H> ^"^ ih ^^^ prove the 
accuracy of the first and last results by a reverse operation. 

14. A young man lost ^ of his money in bettiu<jj on 
races, ^ of the remainder in stock jobbing, ^ of what was 
left by investing in foreign bonds, having only £970 4.v. 
left ; find the amount of his property at ^vbX. 
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15. Addtosedier|,|,^aiid^a]iddhideflierenltk3r7i. 

16. Find the Talne of | of f +| of {| of m thfflmg. 

17. Reduce ^^ to its lowest tenns. ' 

1& Add' together |+i+^+lf +3^ SBd soblnet tiio resolt firaoi 

19. IMride 37*2812 hj -00407, snd porore Oe zesali bj mlgar 
fractions: and ^ride bj means of fiMton 315, 31*5, and 3*15 into 
93-860S. 

20. Bedace ^ 9s. &i to a fraetioa of £S1 lit. 9dL, 1 q ii n i l a g Hm 
resah in iti lovest tenns. 

31. BedMe^ef^Qf^-i-^toa sn^fe ftselion, Md aakqify At 
lesaltbjlg. 

SS. Add tpgedxr ^ of a pound, ) of a gainea. ^ of a tUSEng, mA 
^of aba!f-pete7. 

23. I1ndTalQaQl3-75af 5<.6^-l-5-05af £3 Ot. 8dL-i- 5*07 off 7#. &f. 

•f>3139Gf £2 l«.3iL 

24. Bednce -1909 to a Talgar finctioa ia its lowest tenas. 

25. Dtride 69*814 ¥7 -00521 sad bf 5210a 

26. Rednce } of balf-a-crown to tbe decimal of a pomd. 

27. Find the ^alne of -847S of a cwt. 

28. Sobtract 423*79283 firom 1857-23. 

29. What anmber added to 3{, 1^^ 2^ Ij^ wiD mafca tbe sam 
total 12? 

3QL Add togellier ^ of a ponad, jt of 6iL ad:, j^ of a cfon^aad^ 

of apCBBT. 

31. Wbatnnmbermnltqiliedbyf wingETe ISfas'tepfoiaet? 
tt. Aditneetilier3|poimds»9f shimags,aBd2}fcaee. 

33. Bedw»-il6o{8s.5|dLtoaatenBal«<*7«<J59 6s.7idL 

34. Molc^ 95-376 hj -0002. 

35. Exprew^^asadecimaL 

36 ^;0dBoe{of kdf-a-oowntotht dcdanlof a 
37. |beaDaD.:-i8i^t»aTaIgsrftacti0Dlailalo«^ 
39. KzpRas 7«. S^ as tde d«cia^ of a JL 
39. ¥liBd tfbo Talae of -03294 cf a gotaca. 
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40. What fraction of 5 mis. 5 f. 7 pis. 11-|^ in. is -^ of a league ? 

41. Divide 76*57 by *0019, and multiply the qaotient by } of 
•000856a 

4L '^IHiat IraoHdn Of 6 mis. 2 1 7 p. 11 y. 1 ft. 6 in. ift ^ 4f a 
league V 
43» iiiid ▼<dad of '525u>f £366 6a. 8d. + 'Q2i of £2 18. 7d. 

44. Express 12*57 hrs. + '42 days + *3 wks. as the decimal of 
S65k days. 

45. If If of a sum of money -^ -f of 5s. lOd., fin4 the sum. 

46. Find value of 12*55 + 01004 + 1265 + 1004 + -001265 ^ 
1094 

47. Addtogetheriof2s.6id.+ iof£d28.6id.+ i of £6 7a. did., 
and take the result from *461536 of £4 12s. 4id. 

4a Add together 27 of an acre, 'ti of a rood, and 7*5625 <tf a sq. 
yd., giving the result in sq. ft. 
4d. If 12}t cwts. oost £37^, find tiie price of 1 cwt. 
50. Bring 3 ao. 2 rds. 17 pis. to the decimal of a square mile. 



PRACTICE. 

109. Practice is the process of finding the value of a 
quantity by means of aliquot parts when the price o^ a 
unit of any denomination of that quantity is given. 

An Aliquot Part of a quantity or number is one which 
when taken a certain number of times mtikes up that quantity 
or number exactly. 4 is an aliquot part of 8, because 4 
when taken twice makes up 8 exactly ; 6d. is an aliquot part 
of a shilling, or of a {>ound, because when taken twice it is 
= 1*., and When taken 40 times it is = £1 itaeUy. We say 
6d.= ^ of a shilling ; 6(fL= ^^ of a pound, and so on. 

To find the aliquot parts of any quantity or number, 
divide by 2, 3, 4, &c., rejecting any divisors which produce 
fractions in the quotient. 



Aliquot Pabts of £l. 
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Case I. 

no* When the price avid quantity are each of only one 
denomination. 

RDLE.--The product of the price and quantity will be the 
answer in the same name as the price. 

Ex. 1. 324 yards of cloth, at 7«. per yard. 
Here, 324x7«2268».«£ll3 8tf. Ant* 

Reason — 324 yards, at a shilling per yard, will cwt 324«. ; thore- 
f(»« at 7tf. the cost will be 7 times as mach. 

If the price he an aliquoi part of a higher deno- 
mination of money. 

Rule. — Take a like part of the quantity for the answer. 

Ex. 2. Find the price of 324 yards, at 68. per yard. yds. 

Here, 6s.-^\ of a pound ; every '4 yardH will cost 324 at bs 

a pound ; hence we take one-fourth of £324 for the 

answer.. 5.y.=J=:£81 Am 

Ex. 3. Find the value of 326 yards, at 4^. per yard. 
Here, 4rf.=:J of a shilling; the price of yd^. 

every 3 yards being a shilling, "vve take 326 at id. 

the third part ; we have 2 remaining ; as /i^ , « « g, 

each yard costs Ad., two yards will cost 8(/., * 

that is J of 29. ^=^o 8«. 3^. Am, 

Post Office. 

Ex. 4. Find the value of 653 articles at ^d. each. 

In this example we multiply the number of 653 at }tf. 

articles by }rf., and have the answer in far- ^ 

things, which we reduce to £ s. d, 4)1959 farthingf . 

12)489 id. 



2,0) 4,0 9} 

£2 9} Aus. 

By Firat Frineiples.— Cost of 663 at j£?.=663/.=13«. 7 Jrf. At frf. il 
will be three times as much ; then. 13«. Hd. x 3=£2 Os. 9^if. as before. 

* Strictly speaking, this operation ia not Practioe ; but, aa it i3 better always to 
select the most convenient method (which this iMquently is), it has been inserted. 
Jh fnotf all the other roles given mider Practioe are modifications of this one. 



.s. 
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Ex. 5. Find the valae of 1245 things at 4(/. each. 

At U each 1245 will be 1245 ® Ad, 

1245i^andat 4(f. each, since 4rf.-J of a*.«4T6;.-£20 15*. ^U 
id.^jf of a shilling, the value 
will only be one third as mnch. 

By First Principles.— Cost of 1245 at 1^. each-1245</.»£5 3f. 9<2. ; 
hence, at 4d,, it will be £5 Ss. 9d, x 4»:e20 15«. as before. 

XXVIL 

Post Office, 
1. Find the value of 846 articles at id. each. 
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Case IL 

111. When the quantity is of one denomination and the 
price of several denominations. 

Rule. — 1°. Multiply the quantity by the highest denomi- 
nation in the price. 

2°, Take aliquot parts of one of this highest denomina- 
tion and add the results. 

Post Office. 

Ex. 6. Find the value of 144 reams of paper at ISs. 4d. per ream. 

144 @ I3s, Ad. 
13 



1872«. value at 1S«. 
4</.— I of a«.«> 48tf. „ at4<2. 

1920«.«;£96^n«. 

By First Principles. 

Coit of 144 at Is. per ream ^ I44s. ^£7 4 

.„ 144atl3«. „ .... -:e7 4x13-93 IS 

144at 1(£.«125., andat4«f.Bl2«. x4— S • 

£96 Os, Ahs, 

Or by the principle explained (31) divide one and multiply the 
other by 8, and we have ^^ ® 13«. 4d. x 3-48 Q £2— £^^ 
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Various Departmptt^. 

Sy. 7. What IS tlie diTidend en £2734 I6t. 8if. 9 9*. 4}dL id 6m £ 7 

2734 16c 8dL (^ 94. 4|il. 

51. si of £\ 6S3 14 2 

is. si of 4^1 546 19 4 

4<t=^ of 4s. 45 11 7| 
|dL»| of 4<i 5 13 11^ 

£1281 19s. Of</. Am, 

This qaestion may be worked more briefly by taking parts thus : 
10s. s I of £l and 7|</., the di^renee between lOs; and 9s. 4}dL,«j^ 
of 10s. 

By Implying the principle explained in (31) we hare £2734 Itts. 

8dL X 6»£16409 ; then 9s. 4i<£.-T-6 = Is. ejd ; whence we hare— 

16409 (^ Is. 6|dL 
6d!.^^= 8204 6 
}=|- 1025 6f 

8,0)2563,9 0} 



£1281 19s. OfdL ./Ins. 

Post Office, 

6. Find the Yal^e of 3107 ciheep, each sheep b^in^ worth £1 14s. 7|tf. 

7. Find the diTidend on £3762 10s. at 8s. 2\d. in the poonf. 

Various Departmoits, 

8. Find the Talne of 204 at £3 12s. 5d 

AdnUral^f Office, 

9. Find the yalne of 4562^ things at £3 15s. 9|d!. each. 

Various Departments, 

10. Find the yalne of 6793 pieces of cloth, each piece being worth 
£1 8s. 8id 

11. What is the diridend on £2468 at 15s. ed!. in the £ ? 

12. Find the yalne of 373 articles at 9s. 1\d, each. 

875 „ at 5s. 1 \d, eaeh. 
327 „ at £l 2s. 5|<2. 
873 „ at £9 16s. 10j<l 
217^ yards of lace at £2 17s. 7^ «Mh« 
136 articles at £l 7s. 2d, 
972 „ at3s. 7|d 
205 „ at £3 ISs. U 
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Admimity Offlet. 

20. FiMd Oie Talue of 3875 articles at £S IBs, 6jd 
81. « 7394} „ at£l2 8s. 8|dL 

Various Departments* 

22. Hud the yalue of 27 cwts. of sugair at £2 ISs, per ewt • 

23. *„ 473 lbs. of coffee at 1& 5^(1 per lb. 

24. „ 182| tons of iron at £7 I5s, 6d. per ton. 
85. Find the cost of 716 acres at :£44 lis, 3^ per acre. 

26. Find ihe#Talae of 6214 sheep, each sheep being "worth £l I4ts, 
7id 

Case HI. 

112. When both th^ commodity and price are of several 
denominations. 

EutB. — ^Multiply the price by the highest denomination 
in the quantity, and take aliquot parts of the price for the 
remainder of the quantity. 

Prisons, Science and Art, ^c. 

Ex. 8. Find the pric*of 13 cwts. 8 qrs. 11 lbs. of sogar at £2 6«. Bd. 
per cwt 

cwts. qn. Ibi. 
The cost of 18 cwts. is IS 8 11 (^ :^ 6 8 

fonnd by mnltiplying £2 13 

6«. Bd, by 13. Then aliqnot 30 g q 

parts are taken for the 8 qrs. 2 qr%»^ of a ewt, a 13 4 

11 lbs., as will be clearly ^ V- -^1 of 2 qrs."^ U 8 

nnderstood from the an- ^ }J*-"'f ^ J V- '^ 2 11 

nexed work. 4 lbs.-| of 1 qr. » 1 8 



^£32 6 3 Ans. 
27. Find the price of 17 acres 8 rds. 15 pis. at £37 10«. per acre. 

Various Departments, 

2^ Find the price of 19 cwts. 1 qr. 13 lbs. at £2 Us, Ad. per cwt 

29. Find the yalue of 11 oz. 6dwt8. 15 grii of gold, at £B lis. lOd. 

^r oz. 

Admiralhf. 

SO. Find the valae of 38 cwts. 1 qr. 16 lbs. at £2 I2s, 6d, per c^t. 
81. Find tbe yal«e of 16 cwts. 1. qr. 21 lbs. «X £^ A^»ik.^d. \ct «:«\.. 
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Various Departments, 

32. Find the value of 13 cwts. 3 qrs. 17 lbs. of tea at £22 St. per 
cwt. 

33. Find the cost of 14 cwts. 3 qrs. 19 lbs. at £5 I6s, Sd. per cwt 

113. If the price be not that of a unit of the highest deno- 
mination, reduce the given quantitj to that denomination of 
which the price is given. Or» find from the given price, 
what the price of one of the highest denomination would be 
at the same rate. 

Post Office. 

Ex. 9. Find the price of 3 cwts. 2 qrs. 17 lbs. at £l 5s. Sd, per 
quarter. 

It is evident that £l 5«. 8dLx4s£5 2s. Sd. the price per cwt at 
same rate ; hence, 

3 cwts. 2 qrs. 17 lbs. @ £5 2 8 



cost of 3 cwts. =^15 8 

2qr8.=|of 1 cwt« 2 11 4 

14lbs.»|of 2 qrs.» 12 10 

2lbs.»=|of 14 lbs.» 1 10 

1 lb. »|of 2 lb8.« #11 

£18 14 11 An*. 
Or since 3 cwts. 2 qrs. 17 lbs. = 14 qrs. 17 lbs., we have 

£15 8 
14 



price of 14 qrs. = 17 19 4 

l4lb6.-iofaqr.» 12 10 

2lb&-«}of 14 lbs.- 1 10 

llb.»}of 2lb6.» 11 

£18 14 11 Ams. 

Customs and Excise. 

34. Find the value of 7 cwts. 3 qrs. 11 lbs. at £2 I3s. Id. p^r 
quarter. 

Constabuiartf (jCadetshipsX, 

35. Find (by Practice) the price of 8 tons 13 cwts. 18 lbs. of coaJ aT 
3|dL per quarter. 

3a, Find the dividend on £1760 St. at 10c 4c{ in Hit 4B. 
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iW Office, Board of Trade, Fisheries, $v. 

87. A rate of Is, 5d, ia the pound is levied on a parith vhore the 
rateable rental is :£360817 lOs. Find the amount produced. 

38. Find the value of 105 pockets of hops, each weighing 1 CTt. 
1 qr. 8 lbs., at £A I2s. 6d. per cwt 



Contractions. 

114. For tons, cwis., qrs. 

Rule. — Maltiplj the tons hj 1, and consider the product 
as pounds ; the cwts. by 1, and consider the product as 
shillings ; the qrs. bj 3, and consider the product as pence. 

£1 per ton is Is. per cwt. and 3d. per qr. : hence the rule. 

Various Departments. 

£z. 10. Find the value of 9 tons 4 cwts. 3 qrs. 21 lbs. at £li 15f. 9<f. 
per ton.* 

When a qr. coats 3d. a lb. 
will cost ^i. ; henee, the rea- 
son of multiplying the lbs. 





tqns evrti. qri. lbs. 




9 4 3 21 




1 1 3 A 




9 4 11^ 




14 




£129 9 1^ 


10s. «j 


f 4 12 5| 

2 6 2I3 

^x 4 7S^* 
lift 


6#.H 


6<f.«^ 


3i.«i 
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7 2 3||| 



£136 14 9^ Ans. 

Admiralty. 
89, Find the price of 56 tons 4 cwts. 2 qrs. at £58 7s. 6c/. per ton. 

40. „ 38 tons 1 cwt 16 lbs. at £2 I2s. 6d, per ton. 

War Department 

41. Find the price of 56 tons 15 cwts. 2 qrs. 21 lbs. at £24 6*. Sd. 
per ton. 

115. For cwts.f qrs. and lbs. 

Rule. — ^Multiply the cwts. by 1, the qrs. by 5, and tho 
Jbs. by 2|, and consider the products as in the prec eding. 

• KMsmpie§:JO^U, *ad 12 maj be worked veiy rc\tiTCiv\«tt>Xj Vl ^* "^"^^ ^"^^^ 
lBpag»119. 
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CuaUma, 

Ex. 11. Calculate the duty on 353 cwts. 2 qn. 7 lbs. of fszdgi 

sugar at 17*. 4d. per cwt ^^^^ ^,.^ lb,. 

In this example, and most 353 2 7 @ 17«. 4d 

others, in -which the shillings ^ ^ ^^ 

are nearly £h it is better to 353 11 3 at £l percwt 

find for the difference and sub- ^ — — - — "-r 
tract Thus the difference be- g^^^v^ 11 15 si 

tween :Cl and 1 7«. 4</. is » 2«. 8rf., ' 

and the difference of the tbt ^^ 2 10 a t 2s. Sd. 

lues at these two rates will be £306 8 . 5 Aiu» 
the answer. 

116. For acres^ roods^ and perches. 

Rule. — ^Multiplj hj 1, 5, IJ, respectively, and consider 
the products as in the preceding. 

Varioua DepartmenU. 

Ex. 12. Find tii« price of 25 acres 1 rood 10 p^ei at iC42 2t. 4dl 

per acre. 

acn. rd, pis. 

15 1 10 @ £42 2«. id, 
25 1 10 
When by multiply- 1 6 1 J 

ing by 1, 5, IJ, the 25 6 3 price at £l per aere 

value at £l per 6 



6 price at £6 



acre is obtained, it j^j ,- 
is easy to find the ^ 

value at any other . : ^ — 

nexed^ork. 4rf.=Jof2«. « 8 5} price at 4dl 



n 



£1066 1 6j^iw. 

Ex. 13. Find the price of 13 oz. 8 dwts. 16 grs. of gold at £8 17a, 6J. 
per oz. 

OS. dwti. gra. 

In this example ^^ 8 16 

we multiply by 1, ^ ^ -f 

1^ and I respective- I 13 8 8 pfiaa at Ml p4r tii 

ijTf for when an 4 

wzff ooa^ i#. and a 2t. 6d.— 4oi£\ \ U 1 ^ ^i^^^l^ 

e^ia will ooat K "^ ^55 1 \ AsNk, 
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£t. 14. Find the eost of making a road 7 miletf 3 fiir. 44 yds. long, 

^ £30 3«, 4d. per mile. 

£30 3s, 4d. . 
7 

211 3 4 cost of 7 miles 

2fiir.-iofamile 7 10 10 „ 2 furlongs 

lfiir.-{of afar. 8 15 5 ,, 1 „ 

44yd8.«iofafii r. 15 1 » 44 yds. 

:e223 4 8 Ana, 

Ex. 15. Find the value of 689 c. ft 5' 6" 9'" at £13 13*. id, per 

oliio foot « 

Here 689=700-11 «10x 10x7-11 

£ 13 13«. 4£i. X 10 = £ 136 13«. Ad, 
136 13 4 xl0» 1366 13 4 

7 
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£9422 13 A^Ans, 

Various Departments, 

42. Wliat is tbe rent of 245 acres 3 rds. 30 pis. of land at £2 14«. 
yet acre ? 

43. What will he the price of 35 acres 2 rds. 30 pis. at £30 Is, Sd, 
leracre? 

44. Find the value of a rds. 19 pis. 12 yds. of land at £80 I3s, 4d, 
yet acre. 

117« Sometimes certain deductions have to be made before 
the true weight of goods, called the net or neat weight, is 
found. ' 

The weight of both goods and box,''&c., which contains 
them is called the gro§s weight. 

Tabs is the weight of the bag or barrel, which contains 
the goods, or an allowance mside for it, usually a per-cen- 
tage, that is, a deduction per 100 lbs. 
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Trett is an allowance of 4 lb. in every 104 lb., or ^ part 
allowed for dust, &c. 

Beamage or GLOFV is an allowance of 2 lb. in every I 
cwt, or Y^ part, considered necessary to tarn the beam. 

Trett and doff, however, are falling into disuse. 

First tare is deducted ; trett is taken from what remaini; 
and 80 on. When all deductions are taken we have the 
^et weight. 

Customs and Excise, 

Ex. 16. What is the net weight of the following : 

ewtt. qrs. Ibt. 

J.D. 1 

3 

3 

4 

5 



5 butts 



17 


2 91 




18 


2 14 


To 


19 


3 




20 


1 




16 


3 26j 




93 


21 gross. 



Tare at 18 per 
cent 



Tare ifc=ft= 16 8 2gg 

76 1 18|{ net weight ifsii 
In finding the tare we multiply by 9 and divide by 50. 
Ex. 17. Raisins. 

Bozef. cwto. qri. Ibt. 

n T ^ « ^ o> -I Tare 6 lbs. ead 

C-^ I I »"]box,wWi.tk. 

° ' ' ' J net weight? 

cwts. qri. Um. 
2 1 24 
2 2 1 



4 3 25 gross. 
Tare 10 X 6=60 lbs. » 2 .4 

4 1 21 net weight Am. 
4A. What is the net weight of 

cwtf . qrt. Ibi. 

^•^ 2 ::::::::: I 32?]'^"""'.'^^ 
l^ ....::..: 7 ou j ^°*- 

xxvn. 

CMStoms. 
4A Metum for duty 60 chests of Viquonce vM!^^«v^&fia%V^ ^ 
^ qn gross, BJiow'mg for tar» 42 Aba. eac\i cVieiX, «tv^ lost Vvi^ ". 
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FiXMBXMo, Paintimo, &c,, are frequently calculated bj Practice i 
ttd DnoDECiMALS in connectioii with tliis subject. 

Science and Art, Primms^ Junior Clerks^ jfc. 

JSx* 18. What will the painting of a room cost at 2^. Sd, the sqnare 
ird, whose height is 10 feet, width 15 feet, and length 19 feet ? 

19 X 10 X 2»>380 the area of the two sides. 

15 X 10 X 2«300 the area of the two ends. 

680 sq. feet, area of the whole room to be 
iinted, which -r 9 » 75| sq. yards. Then 75§ at 28. Sd. — (mnltiplj the 
«t quantity and divide the 2nd by nine) 680 at 3^. 

680 

3d. s;^ of a «. »170«.«=£8 10«. Ans. 

47. What will the painting of a room cost at 2s. Sd. the sq. yard, 
bose height is 15 feet, width 16 feet, and length 18 feet? 

CoMtabuUuy and Education Offices. 

48. find how many yards of paper | of a yard wide will paper a 
om, whose length is 26 ft. 4 in., breadth 18 ft 8 in., and its height 
I fk: 8 in. 

Various Deparlmenis. 

40. What Is the expense of digging a ditch of which the solid con- 
nt is 5755 cubic yards at the rate of 15«. 7|(f. per yard ? 

50. Find the cost of papering a room 16 fu long, 11 ft wide, and 
) ft high, with paper 80 in. broad, at 7^ a yard. 

Post Office, Customs, War Department, ^c. 

51. Find the cost of papering a room, whose height is 12 ft. widfh 
( ft 9 and length 20 ffc., the price of paper being 2^. the sq. yard. * 

Miscellaneous Exercises in Practice. 

xxvni. 

Post Office, 

1. If an officer's pay is I2s, 3 J. per day, what is that per year? 

2. A bankrupt owes £2468, and he could pay 155. 6</. in the £, what 
re his effects worth ? 

3. The charge of carrying the mails by railway to Birmingham is 
28 4«. id. per day ; how much is it in 365 days? 
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4» Ficd the yaliie of 328 articles at 8$, 5^d. each, 

5. M 1630 „ at 15s. 9d. each. 

6. „ 674 „ at £4 8«. 4ci!. each. 

7. „ 638 M AC ^2 17«. 4d. each. 

C%r;(A xn Po«e Office, Police Courts, Science and Art, Board of TVwZf, 

Fisheries, and Pritons Departments, 

8. Find the dividend on :S2574 lis. at 13& 5(i in the ponnd. 

9. Find the cost of making a read, length 9 miles 5 fiir. 44 yds., ft 
j^5 8«. 4d. per mile. 

10. Find the valne of 15 silver plates, each weighing 7 ox. 11 disti. 
grs., at 6«. Sd, per ounce. 

11. Find the valne of 70 bales of cotton, each weighing 1 ewt 1 (jr. 
21 lbs., at £2 Ss. Hd, per cwt 

12. Find the value of 3 acres 1 rd. 14 pis. at £125 per acre. 

13. Find the valne of 14 oe. 8 dirts. 20 gts. of gold at £S 17f. €d. 
per ounce. 

14. Find the dividend on £3854 105. at 8«. 2|d in the ponnd. 

15. Find ihe valne of 16 oz. 6 dwts. 20 grs. of gold at £8 17«. 6^ 
per onnce. 

16. Find the income-tax on £2382 7s. 6d. at IBd. in the pound. 

17. Find the value of 983 articles at 3». lO^d. each. 

18. Find the value of 969 „ at 19«. ll^dL each. 

19. What is the duty on 85960 lbs. of hops at Id. if of a furthiBi 
per lb. ? 

20. Find the value of 2654} at £7 15«. 4d. each. 

21. „ 7394^ at £12 Bs. S^d. each. 

22. „ 37 tons 3 cwts. 22 lbs. at £12 17«. 7dL per ewt 

23. „ 5 tons 3 cwts. 1 qr. 5 lbs. at £8 13#. per cwt 

War Department. 

24. Find the price of 56 tons 10 cwts. 2 qrs. 21 lbs. at £24 6t. Sd. 
per ton. 

Surveyor of Taxes. 

25. How much income-tax at lO^d. in the £ must a man pay who 
has £1875 per annum ? 

26. Find (by Practice) the price of 35 bars of gold, each weighing 
8 ox. 11 dwts. 9 grs., at £2 12s, ed. per oz. 

Proposed where Candidates are to know < Vulgar and Decimal 

Fraction^.'* 

27. A room is 42 ft. long, 28 ft broad,and 12 ft. high, what will ^ 



PRACTICE. 127 

the cost of coTering the walls with a paper 2 ft. 3 in. wide, at 9d. 
per yard ? 

28. Find thtf cost of 4 cwts. 3 qrs. 22^ lbs. at £l 9s. 2d. per ewt. 

29. If a person's estate is worth £1384 16«. per annum, an4 the rent- 
charges upon it amount to 14«. d^d, in the pound, what is the net annual 
income ? 

30. What is the rent of 67 acres of land for 8 years 9 months 11 
days, the yearly rent of an acre being £2 5t. ? 

31. A bankmpt whose liabilities are £3236 I7s. 6d, can pay ISf. lOd. 
in the pound, what are his assets ? 

82. Find the yalne of 6 qrs. 3 bushels 1} pecks of wheat at £3 18«. 
Sd. per quarter. 

33. Find the price of 3 qrs. 20 lbs. 12 oz. at £ll 13«. 4d per cwt. 

34. Find the amount of income-tax on £875 15«. at I4d. in the £. 

85. Find the value of 39^ cwts. 1 qr. 20 lbs. at £6 2«. 6d, per <$wt 

86. What is the diTidend on £2485 at 17«. d^d. in the pound ? 

87. Find the value of 1001 articles at Ss. T^d. 

88. Find the value of 5 lbs. 9 oz. 7 dwts. of gold at £3 17«. lOd an os. 

39. Find the value of 1^ articles at £4 I2s. S^d, 

40. Find the income-tax at 16(f. in the pound on £1405 15«. llji. 

41. Find the cost of 11 miles 3 fur. and 55 yds. of railway at 
£3S500 per mile. 

42. Find the price of 9 tons 11 cwts. S qrs. 21 lbs. at £10 lU. 4d, 
per cwt 

, 43. Find the price of 17 acres 3 rds. 15 pis. at £60 3». 4d, per acre. 

44. Find the value of 6943 sheep, each sheep being worth £l I3s, 4|d 

45. Find the cost of 7 cwts. 3 qrs. 20| lbs. at £3 28. 5d. per cwt 

46. What is the dividend on £4970 at 8s. 10}{/. in the pound? 

47. Find the value of 3 tons 18 cwts. 3 qrs. 12 lbs. at £2 I7s, 9(4 
per cwt 

Proposed also in Several Departments, 

48. Find the value of 194 articles at £4 12«. 5f{/. each. 

49. Find the value of 3546 pieces of cloth, each piece being worth 
£lU.1\d. 

5a What is the price of 329 yards 3 qrs. 2 nls. at 5«. 2^. per qr. ? 

51. Find the valae of 821 articles at \Zs. 10j<f. 

52. Find the value of 3 lbs. 5 oz. 14 dwts. 12 grs. at 17«. 6<f.per oi. 

Education Office, London. 

53. Find the price of 8 cwts. 1 qr. 12 lbs. at £4 \2s. 5}dl per 
qnarter. 
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Variou8 depariments, 

54. Find how much a man saves per annmn who hai a salaiy ol 
£200 a year, his daily outlay being 9s. d^d. 

55. Find the value of 5899 articles at £4 I2s. 9d. p«r gross. 

56. Find the value of 9765 articles at £4 16s. 8d. per dozen. 

57. Find the value of 457 articles at £14 17s. 9id. each; thai 
prove the accuracy of the result by multiplication, after expressing 
178. 9id. as the decimal of a pound. 

58. Find the cost of -327 of 1 cwt. 2 qrs. 7 oz. + '703 of 9 cwts. 1 
qr. 2 lbs. 6 oz. + "24 of 7 cwts. 2 qrs. 10 lbs. 12i oz. at £8 13s. 4d 
per cwt. 

DUODECIMALS. 

1X8* DuoDECDCALS (Latin, duodecimo twelve) are so called 
because they increase by twelves from right to left. Although 
the various quantities in this rule increase in a twelve-fold 
ratio, yet the figures bj which they are expressed are in 
the ordinary decimal notation, and are multiplied in the 
usual way. 

In DuoDECinALS a foot is divided first into 12 equal parts 
called inches or primes, marked thus (^ ; and eacli of these 
again into 12 equal parts called seconds, marked thus (") 
In like manner each second is divided into 12 equal parte 
called thirds ("^ each third into 12 equal parts called 
fourths ('"") and so on. 

Hence 1' (inch or prime) « j^ of a foot 

r (second),^ of i «^ „ 

1- (third). A of A of A «^ „ 

1"^ (fourth). AofAofAofA«5^„ 

DuODECUiALS are added, subtracted, multiplied, and 
divided, just as other compound numbers, 12 of a less de- 
nomination making 1 of a greater, as in the following 
fable : — 

12 fourths C«0 * 1 third ("0 

12 thirds ("0 « 1 second CO 

12 seconds C) « 1 inch or prime (') 

12 inches or primes Qn 1 foot. 



I>UODECrBfAL8. 



12Si 



rhe marls \ '\ '"y Sec, are called indices^ because thej 
icate or point out the denomination of the quantity io 
ich thej are attached. 

Since feet stand in the place of units, feet multiplied 
feet will giro square feet as product : feet multiplied bj 
bes or primes will give inches or primes, and so on, 
ows: 

Feet mnltiplied by feet give feet as prodact 
Feet ff primes „ primes « 

Feet „ seconds >, seconds „ 



PrimBs multiplied bj primes give seconds. 
Primes „ seconds „ thirds. 

Primes M thirds „ fourths* 



Seconds multiplied by seconds give fourths. 

Seconds 

Seconds 



f» 



thirds „ fifths. 



„ fourths „ sixths. 

n other words, the product will alwajs be the denomi- 

ion indicated bj the sum of the indices of the multipli- 

d and multipUer : thus 7" x 5"" = 35""", thirty-fiTe 

ths. 

The following geometrical figure will best illustrate 

%t has just been said. 



A Second 
orK|.ki. 




■■ ^ „ 

Apriiae or incToL 



A 



Q.^ 
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DcQDSCDCAis sre priociinnj vsed hy wdonen mA 
9Ctifieec\ in aaeefOiniBg the sapftrStoMk and solid eoofeents 
oftheirinwk. 

Tbe superficial cGotent of a square or rectangular figure 
is fomd bj mohipliicg tbe length br the breadth. The 
io6d content or Toloine of a leciai^iilar paraDdopiped h 
found bj mnltipljing the area of the end hj the lo^th. 



1*. Write the mnltiplier nnder the nniltiplieand, feet 
■nder feet» priaei nnder priMea^ &c. 

3*. Commencing vilh the highest ilrnoMinaliun of die 
nndtipliery mnltiphr each dencaainstios of die nndtiplicand 
bj it separateljv begioning at the Icnresc^ seltii^ doim the 
l^odncts and carrying one fcr ererr tvdre. 

3^. Moltiplr bj the next highest denooiination in ^ 
mnIti|Aier in the same ntannn', sectfz^ down the pcodneis 
imder the denomiitations of same Idnd^ which w3I gene- 
rallj be effected bj faHiog bad ooe place to the r^ht. 

4*. The som of the partial prodoets of aB dw figures in 
maldplicr, will be the total prodiaeeii. 



£jL 1. in & log of timber 20 ft 9 in. fiMQ(. 1 ft. 5 i^ bNai, m^ 
1 tL JJa. thsck. hov maaj cnbce or soISi Inc ae« Aa»? 









■BCt V 

3^ 




41 

S 


r 


rat 


59 
t 


r 


y. 


■tof !■ 


100 

IS 


3^ 

6' 






112ft. S' 


u-* 


3^ A 


ML 



7ir t^eaho^e3nMpfewelirst»f.aa.x9rc=iI9^srlfLI^, 
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we set down the 6' and carry tte 1 ft. : then twice 20 ft. + l 
r=41 fUy and so on. 

War VqMUimemL 

Ex.3. Mii]tipljb7the]nethodQf€Uiod«»mali4eft.ftia. epartilisr 
tit 7 iB.8 parts. 

ft. 

46 y 6^ 

9 7' S" 



418 V 6^«prodiict by » ft. 
27 1' 2" e'^-product by 7'. 
2 6^ U^^ y^c.prp duct by 8". 

447ft. 9^ 8^ 2^ (He onMwer. 

£x 3. Hie side df a solid cube is 7 ft. 2^ in., find the eonteat ia 
solid yards, leet, and inches. 
The content will be 7 ft. 2i' X 7 ft. 2 J' x 7 ft. 2^'. 

ft. 

7 2* 5"| 

7 2f 6" 



50 


6' 


6" 




1 


2^ 


6" 






3' 


r 


8"' 


51 


ir 


6" 


3"' 


7 


2' 


6" 





363 S' 7" 9"' 

S T 11" C" 6"" 

2 1' 11" O'" 1'"' 6""' 

374 6' 6" 6"' 7"" 6'"" 

12 12 



78 90 15 5 

144 24 8 

942 
.\ final result - 374 o. ft. 942f in. = 13 c. yds.23 c. ft. 942^ in. 

In the multiplication of duodecimals, it must be distinctly re- 
collected that when we perform one multiplication, the product is in 
sqiiaro measure, and the «econ<{^ correspond to square inches. It is 
equally necessary to remember, that in cubic measure the denomination 
in the thiid plaoe, ihirdsy corresponda to cubio inches. 



1S2 
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Various Departments. 

1. How many square yards, feet, and inches, Are there in the top of 
a tablD, the sides of which are 10 ft. 7]l in., and 9 ft. 5 in. ? 

2. How many sqnare yards are there in a reotangalar plot^ tbr 
length of which is 6 ft. 9 in., and the breadth 4 ft. 10 in. ? 

3. The side of a cube ia 17 in. ; find its content in soHd yards, feet, 
and inches ? 

4. How many square yards, &c., are there in a table 6 ft. 8 in. long, 
by 4 ft. 9 in. broad ? 

5. The area of a plot of ground is 101 yds. 3 ft. 90 in., and the 
length is 36 ft. 9 in. ; find the breadth. 

6. The length of a French metre being 39*37 in., find the number 
of solid feet and inches in a cube the length of whose side is 2 metres. 

7. Multiply by the method of duodecimals 7 ft. 5 in. 8 parts by 9 ft 
4 in. 11 parts, and express the result obtained in square inches and 
a fraction of a square inch. 

Ex. 4. Multiply by the method of duodecimals 7 ft. 5 in. 9 pts; 

9 ft. 6 in. 9 pts., and the result by 4 in. 7 pts., giving the answer 

in cubic inches. 

ft. 

7 6' 9" 

9 6 9" 





67 


3' 


9" 










3 


8' 


10" 


6'" 










6' 


r 


3"' 


9"" 






71 


6' 
4' 


2" 

r 


9"' 


9"" 
0"'" 






23 10' 


0" 


ir" 


3"" 






8 6' 


8" 


f»/// 


*jf//t 


8'"" 


3""" 


27 


c. ft. 3' 


9" 


6'" 


10"'^ 


' Qtftff 


y/zw 


12 








12 






327 


primes 






128 






12 








12 






3933 seconds 




1539 


171 


57 


12 






] 


1728 


192 


64 



47202 thirds or o. inches. 



.*. Ans, 47202)] o. In. 
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8. Multiply by daodecimals 2 ft. 7 in. 11 parts by 3 ft. 5 in. 7 parts, 
and explain clearly each term of the result. 

9. The sides of a rectangular plot are 57 ft. 7 in. and 43 ft. 5 in. ; 
find its area in square yards, feet, and inches. 

10. What length must be cut oS a board 6f inches wide, that the 
area cut off may be a square foot ? 

11. Find the thickness of a solid whose length is 2 yards, breadth 
a yard and a-half, and solid content 1 cubic yd. 6 c. ft. 1296 c. in. 

12. How many square feet of deal 1 in. thick, will be required to 
make a box, the external dimensions of which are 2 ft. 6 in. 1 ft. 
3i in., and 1 ft. 1 m. ? 

13. France contains 128 millions of English acres, and the Pyrenees 
spread over it would cover it to the dex)th of 115 feet, find the bulk 
of the Pyrenees in cubic yards and feet, and find the depth to which 
they would cover Ireland, which contains 20 millions of acres. 

14. What is the height of a closet 8\ ft. by 6| ft., which will 
exactly contain 12 boxes 4^ feet long, 3^ ft. wide, and 2^ ft. deep ? 



PROPERTIES OF NUMBERS. 

In working arithmetic it is of the utmost importance to be able to 
resolve those numbers which admit of it into their component parts 
or prime factors. The most convenient mode of finding the prima 
factors of a number is by commencing with small numbers, and try- 
ing which of them will divide evenly into the given nnmber. We 
can place the divisors on the left, as below — 

Resolve 462 and 15950 into their prime factors. 



2 

3 

7 

11 



462 2 

231 5 

77 5 

11 11 

29 



15950 

7975 

1595 

319 

29 



/. 462 = 2 X 3 X 7 X 11 and 15950 = 2 x 6 x 5 x 11 x 29: 
Now should it be required to find the o. o. m. of these two num> 
bers, we take the common factors and multiply them together. 
/. o. c. M. of 462 and 15950 = 2 x 11 = 22. 
The learner should re-read pp. 77-9, and add to the MuUivUcation 
Table, already learned, the following table of prime numbers : — 
12 3 4 5 6 7 8 9 10 11 12 



13 


26 


39 


62 


65 


78 


91 


104 


117 


130 


143 


156 


17 


34 


51 


68 


85 


102 


119 


136 


153 


170 


187 


204 


19 


38 


57 


76 


95 


114 


133 


152 


171 


190 


209 


228 


23 


46 


69 


92 


115 


138 


161 


184 


207 


230 


253 


276 



To find the l. c. m. of Fractional Quantities, 
RiTLE. Find the l. c. m. of their numeTai,tot% 'w'Vvqiv V^cv^ t^Kc^o^ve. 
'ire written in a fractional form. 
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SIMPLE PBOPOBTION. 

120* Ratio is the relation which exists between any t«ro 
quantities of the same kind, and is found by dividing the 
former bj the latter : thus, the ratio of 6 to 3 is 2, and the 
ratio of 12 to 4 is 3, for 6^3=2 and 12-5-4=3. 

Ratio is another name for the quotient of two 'quantiiies 
of the same kind. Therefore, the quantities may be ex- 
pressed as the terms of a fraction, the ratio being what we 
have called the real value of the fraction. We maj say f 
e=2, and V=3. 

What were formerly called the terms of n fraction, are now 

called the terms of a ratio ; what we have called the nume* 
rator of a fraction, we now call the antecedent of a ration 
being usually written before the other term. What we 
termed the denominator of a fraction, we now call the eon^ 
sequent of a ratio. 

The terms of a ratio are generally written thus, 6 : 3 
(read, 6 to 3) instead off, or 6-h3 ; and 12 : 4 is the same 
as ^^, or 12-5-4. 

As has been shown in Fractions, the numerator corre- 
sponds to the dividend, and the denominator to the divisor ; 
60 with the terms of a' ratio, the antecedent corresponds to 
the dividend, and the consequent to the divisor ; and henoe 
the quotient corresponds to, and is, the ratio. 

The term quotient is used in a more general sense than 
the term ratio, for quotient means, not only the number of 
times one quantity contains another of the same kind, but 
is applied to compound quantities arising by taking the 
half, or any other part of a quantity of several denominations. 
Ratio is always expressed by an abstract number, and has. 
reference to the number of times or parts of a time the 
nntecedent contains the consequent. We may say evefy 
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ratio is a^ quotient, but we cannot saj every quotient is a 
ratio. 

The terms of a ratio may both be multiplied or both 
divided by the same number, and the ratio of the results 
will be the same as that of the original numbers, just as we 
have seen with respect to the terms of a fraction. For 
example, 6 : 3 = 18 (6 x 3) : 9 (3 x 3); and 12 : 5=60 (12 x 5) 
: 25 (5x5). 

121« When ratios are equal, their terms form what is 
called a fbofortiok, written thus, 6 : 3 : : 18 : 9, and read 
6 to 3, as 18 to 9. Theso four numbers are proportionals^ 
that is, 6 bears the same relation to 3, that IS does to 9; 
or, that the quotient of 6 divided by 3 is equal to the 
quotient of 18 divided by 9. Hence, the terms of any two 
equal fractions will form a proportion, as they imply equal 
quotients. Thus, -f =|$9 becomes, 5 : 7 : : 20 : 28, the 
numerator of one is, to its denominator, as the numerator of 
the other, to its denominator. 

It follows that any four numbers are proportionals, when 
the first divided by the second is equal to the third divided 
by the fourth. They are not proportionals when this is not 
the case ; therefore, by this test, we can determine if any 
four numbers are proportionals. 

Take the four numbers 12, 6^ 10, and 4, and we see that 
12-5-6=2, but 10-4-4= 2 J, therefore these four numbers are 
not proportionals. Again, 15, 9,10, and 6; now 15-s-9=lf, 
and 10-;-6=l§, these four numbers are proportionals, since 
they have equal ratios ; and they may be written 15 : 9 : : 
10 : 6, The second and third terms of a proportion are called 
means (9 and 10) ; the first and fourth extremes (15 and 6). 
When fopr numbers form a proportion, the product of the 
means is equal to theproduht of the extremes. Thus, 6 : 3 
: : 8 : 4 ; here,^ 6x4, the extremes, = 8x3, the means, = 
24. 

If the product of any two numbers be equal to the 
product of any other two numbers, the four nuxnh^x^ "^^Sl 
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form a proportion, the factors of one product forming 
means, and those of the other forming extremes. This 
is another test by which we can determine if four numbers 
bo proportionals. 

We may make any change in writing four propor- 
tionals, provided the same two terms still form means or 
extremes, thus: — 

We may say, 

1®. The first term : to the second term : : the third term : ■ 
the fourth term. 

2°. The first term : the third term : : the second term : 
the fourth term. 

3**. The second term : the first term : : the fourth term : 
the third term. 

4°. The second term : the fourth term : : the first term : 
the third term'. 

By adding^ 

5^. The first term + the second : the second term : : tht 
third term -\- the fourth : the fourth term. 

In the above explanations, we have considered the terms 
abstract numbers. The first and second terms, when com- 
pound quantities are considered, must be of the same kind, 
and also the third and fourth of the same . kind, since we 
cannot compare quantities of different kinds so as to have 
any ratio or relation between them. It has been shown 
that we cannot express one quantity as a fraction of another 
quantity of a different kind. 

From the product of the means being equal to the 
product of the extremes, the rule for finding a fourth pro* 
portional to three given numbers may be easily deduced. 
There are always three terms given ; which must be, either 
two extremes and one mean, or two means and one extreme. 
If two extremes and oqe mean be given. From the two 
extremes, say 10 and 6, we find the product of the ex- 
tremes, 60; now, as the product o€ the tcv^w\s \% alI^vo 60, nv6 
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wc have one ineaD, say 4, which is one factor of 60, con- 
sidered as product of means; hence, 60-f-4=15, the other 
mean. Therefore we can saj, 10 : 15 : : 4 : 6 ; or, 15 : 10 
: : 6 ; 4, &c. 

It follows that — 'product of means -*- one extreme = the 
other extreme ; and — product of extremes-rrone mean = the 
other mean. 

In this mie there are always three numbers given to find 
a fourthj hence it has been called * The Eule of Three.' It 
has also been called * The Grolden Rule,' from its great im- 
portance. 

122. To find a fourth proportional to three quantities. 

Rule. — Divide the product of the second and third terms 
by the first. 

Ex. Find a foarth proportional to 8, 6, and 24. 
8 : 6 : : 24 Proof. Proof, 

6 

By 121. The extremes 8>cl8>*144 

8)144 The means 6 x 24» 144 

8+ 6«1J 

IS Ans. 244-18»l| 

Find foarth proportionals to : 

I.* 16 : 18 : : 24. 5. 36 : 12 : : 720. 

2. 12 : 30 : : 50. 6. 7 : 14 : : 28. 

3. 10 : 8 : : 80. 7. 23 : 69 : : 177. 

4. 24 : 100 : : 168. 8. 25 : 125 : : 1025. 

123. General Rule fob Proportion. 

1**. Set down the term which corresponds to the answer 
in the third place. 

2°. If, from the nature of the question, the answer is to 
be more than the third term, set down the greater of the 
other two terms in the second place. If the answer is to be 







• Afuwert. 






(1.) 27. 


(2.) 


125. 


(3.) 64. 


(4.) 700. 


<ft.) i40. 


(6,) 


&6. 


(7.) Ml. • 


;8.> h\ih. 
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less than the tiiird term, write the least of the other two 
in the second plaee. 

3^ Then divide the prodoet of the second and third 
terms by the first; the quotient wiQ be the fourth tam or 



CassL 

114. When the three given terms are each of one deno- 
mination. 



Ex. 1. A eoaeh goes from Londan to LdTerpool at the nte of 9 
miles per hour im 24 hours; in whit time would the distance be 
traTdM hr a tnia trardHas: S9 miks per hour ? 



We see at ODee that the answer is to be 32 : 9::24 
m hours ; therefciv 24 is wiiuen in third ^ 

pbee. AnTthing going 32 miles an hour 32>216(€f hn. Jat. 

win take less time than 9 miles an hoar; 192 

henee as will he the first term. |i__a 



24 hours at rate of 9 maes^24x9»^lfi«&e uumher of aulei 
tzmreUed: whoee 21<^32»^ the anaber of houis necessaiy !o 
tniTiri the dSsanoe ai 32 lules per hour. 



V Herwmuc^bcudat 1€*. annereiSuIlhe gxres aiexckB9gefe4ao 
acres ax 15c. an acre? 

2. If a puKxre can mamaoa T heoues i vcc^ how lo^f caait 
maistiiB 35 hones? 

3. If /IWgKn^Oia 12mQBid&.hrw3BKkwaB;am&eiaBe in 
fmcKdtt? 

4. if li>» Bsu caca tasah a wsrii sn 12 
ii^tficMKi 1^ &» the sacme a 3 a^ ? 



Wliirr* riH|iEr£WIVr 



> If 5 3DIS: ck: 5» a pece nf wci^ if 2r dm;, hrw lsii|^ wvaM 
Ve m 4»K ^,-«^0e ihe <«rr3i« ? 
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6. If by working 9 hoars a day I can finish a piece of work in 12 
weeks, how long shall I take to finish it if I work 8 hours per day? 

7. A man by working 6^ hours a day does a piece of work in 
12 days; how many hours a day must he work in order to do it in 7| 
days? 

Case II. 

185. W^en the first two terms are of different denomina* 
tions, and the third term of one denomination. 

Rule. — Reduce the first and second terms to the lowest 
denomination mentioned in either, then proceed as in Case J. 
Ex. 2. If 17 tons of coal cost £19 19*, 6(f., how much may be bought 
for £10 11*. 6^ ? 
The reason of the statement of ^ too*. 

, . .,-.,* ^19 19*. ed.:£io 11*. 6<f.::i7 

this example is precisely similar to 20 ^0 \ 

that giren in Ex. 1. We reduce, 

according to the Rule, the first and ^ J^ ^J J 

second terms to pence, and then 

multiply the second and third ^794 2538 

terms together, and divide the 

product by the first term, which 4794)43146 (9 tons Ans. 

gives the Ans. iji the same denomi- 

nation as the third term. 

It is much better to write the terms as below and try to contract ; 
thus, dividing the first and third by 17 we have 

Ans. = ^10 11^. ^' X 17 
£19 19*. 6d. 

_, £10 11*. 6rf. X 1 ^ g 

£1 3*. Qd. 

Find a fourth proportional to : — 

8. As £1648 6*. 9d. I £505 10*. id. H £52. 

9. If a horse cost 24*. ^<;.for 1 3 days, how many days vnll£ 15 16*. Zd* 
keep him ? 

10. How much is due for 95 days, the salary being £28 7*. per 
annum? 

11. What must £92 pay towards a tax when £83 7*. id. is assessed 
on £650 13*. Ad., and how much ia the poundage rate ? 

War Department, Science and Art, PoHee Courts, jps. 

12. If a train going 25 miles an hoar performs a certain distance in 
4| hours, how lon^ would a train going 30 m\\e% «n"\ic>\K \»Sa&\ft'S«t' 
form thre^ times the distance ? 
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13. Find the mcmne-tax <m £17030 5«. at 7it in the poand. 

14. Fmd the Talne of a cargo, to insme which it cost £194 Sf. M., 
at 12f . 9^4. per cent. 

15. If an acre eoet £161 6s, Sd^ how mnch can be pqrrhiscd for 
£534 4m. 6d. ? 

India Office. 

16. If tbe jearij profits of an inTestment he £11 9jl 6<2. per cent, 
how much most be ioTested in order to produce an annual return of 
£640 13j; 9d.? 

CaseIIL 

126. fFhen the third term is of more deHomtMOiiamB ikon 
one. 

BuLE. — ^Redace it to the lowest denomiDatioii, mud then 
proceed as before. The answer will be in that denomina- 
tion to which the third has been redaeed. 

Note. — If the third term can be convenientlj multiplied 
by the second, it will be nnnecessarj to reduce it. 

India Board. 

Ex. 3. If a pocket of hops weighing 1 cwt 3 qn. IS lbs. cost £7 ISs. 

what is the price per cwt ? 

ewts. qn. lbs. cwt. 

1 3 12 : 1 :: £7 13s. 
4 112 20 



In the annexed opera* 
tion the first and second 
terms are reduced to 
lbs., and the third term 
to shillings, before mol- 
tiplying, and the answer 
is conseqnentlj foond in 
ihillingSi 



7 
28 

208 



112 



153 
112 

1836 
153 



208)17136(82*. 4dl 

1664 

♦ (£4 2s. 4^ A,,^ 

496 
416 



80 
12 



One of the most common errors into 

which many persons fall in working 

Proportion consists in introducing 

unnecessary reductions. For instance, 

the learner, in this example, may, 

instead of bringing £7 13s. into shil- 

nos9, multiply £1 13s. by 112, by 

means of compound mnltiplication, and Vsy this operation save i 
mnltipUoation and a division by 20. VIYi^u VJtvft \.\ivc^ \«rKEL <»s^- 
nstB of aeveral denominations, the reduction ^Tooea^ Sa, \1 v^ws^^ 



900 
832 
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By First Principles, 

1 cwt 3 qrs. 12 lbs. »208 lbs 
,\ Cost of 208 lbs. «£7 13«.<->10S«. 
/, Cost of 1 lb. -|§f*. 

Cost of 112 lbs. , ?53x 112 ,153^^7^1071^ 

208 13 18 

»82^.»£4 2«. 4^. Am». 

Post Office. 

17. A bankrupt owes £4968, he has only money sufficient to paj 
9m, 7<L in the £ ; how much money has he to pay his debts ? 

18. What is the yalue of 19^ chaldrons of coals at £1 11«. 6ii per 
chaldron ? 

19.' If ^^70 16«. 4d. is the cost of 16 owts. 4 lbs. what would 1 ton 
2 cwts. 3 qrs. cost ? 

20. What IS the half year's rent on 547 acres of land at 15«. ^. 
per acre ? 

Audit Office. 

21. If 33 cwts. 2 qrs. 8 lbs. cost £1315 8^. 9|</. what will 3j cwts, 

22. If 87 cwts. 3 qrs. 22 lbs. cost £477 16«. 9d. what will 1 cwt. 
cost? 

Where Candidates are to know * Arithmetic, including Vulgar and 

Decimal Fractions.* 

23* What weight of sugar may be bought for £93 12^. when the 
cost of 6 cwts. 2 qrs. is £27 \4s. Sd. ? 

24. What is the tax on a house rented at £327 12«. Cd, if the tax on ' 
a house rented at 35 guineas is £6 Ss. 7|<f. ? 

Contractions. 

127. L The operation may be often contracted by divid- 
ing the first and second, or first and third terms by any 
number that will measure them, and using the quotients 
instead of these terms themselves. 

Note. — ^We can never contract the second and third 
terms 

Ex. 4. What ifl the price of 17 cwts. 2 qrs. 14 lbs. at £44 ie«. v^'s 
cwt? 



cwt. 


cwU.qrf.llM. 


£ s. 


1 

112 
112) 


: 17 2 14 
70 


: : 44 16 
90 

896 
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After redacing the three terms, 
we eontraet the first and third. It 
will be foond most conTenient to 
write the dividends above and the ^^ 

divisors under a Une^ wYteo. the 1974 

example has been pioperlj stated. 1974 x 1^)^ 1974 x 8 

15792s;. »£789 12jl .^m. 

25. The house rait of a labovrer for 4 weeks is 9s. Id., what 
b it fi>r 2 years ? 

26. When 10 cows can be booght for £115 3s. 9d, how manj, at 
the same rate, will £403 3sl l|d bay f 

27. When 24 cwts. of hay cost £2 15sl, how many ewts. can I boy 
for £8 17*. 6dL? 

IL l\ Having stated the example, moltiplj the J!rst and 
secomd or Jirsi and third terms by any number wbicli will pro* 
dace products, wanting the lowdtMomimations oi these tenns. 

2°. Use these products instead of the terms themselves. 

Ex. 5. How mach linen may be bought for £41 I2«. 6dU if 405 yards 
cost £69 7«. 6^ 

Looking at 11*. 6i. and £«.</. £«.«£. yds. 

7s. 6^ we see as ODce that Bsal- 69 7 6 : 41 12 C :: 402 

tiplying by 8 wiQ give poonis. * * 

wtthiMt either shilliD^ or peace 5^ ^^ 

iatbepiodiKC. S»xW^ ^ ^»x91 _ 3x81 , 

W W 1 

243 vds. Ams. 

2& Whatwill be the price of $ cwts^ 1 qr. 7 lbs. of cheesy when 
3 ewts. 2 ^rs. 14 lbs. caa he bo«sht te £^? 

29L How BiQekhuidcaAt«ieBted&ir£7^3s.4sLwlMB4aereBare 
vested at £S 13u^ 4^ ? 

9k\ When 59 yards can b« bootght finr £T Ts. €a. how Bsoay can be 
bQ«^ for £10 fts. S£ ? 

31. Whear3t^ofb««fcattbelaiJtv£ll9s.^%haftwzllbe^ 

^ktcscv sfta^sH^ JtVimm^ .^smhtmi^ 9^ 
«L gi#J G y Ac«it sg%w^rth<l2L\4fc>U.w%aimiaMfc^ialMggfl05 
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83. If 17 cwts. 3 qrs. 14 lbs. of barlej cost £8 18«. 9</., boir much 
may b« bovght for £2 16«. 3d. ? 

Varioui DepartmenU. 

34. Wben the income-tax was *!d, in tbe pomid a person paid £2^ 7«. 
6dL, what additional som does he pay now that the income-tax is 16<^ in 
the pound ? 

128. If fractions be in some, or in all the terms. 

Rule. — ^Reduce them to improper fractions, if necessary, 

and proceed as in the general rule ; that is, invert the terms 

of the fraction in the first place, and then multiply the three 

terms of the proportion together. 
NoTS« — The first and second terms before being multi* 

plied must be fractions of the same denomination. 

Varuma Departments, 

Ex. 6. A ship is worth £16000, and a person possessed of ^ of it 
sells I of his share ; what has be repiaining, and what is it worth ? 

I of ^=^ ▼hat he sold; then take ^ from A=^-TO=^» ^^a* 
he has remaining. 

The whole ship being ^, we have 

By decimals. ^ - ^ '' ^1^000 

1 : 1953125 :: £i600o i28 : 25 :: leooo 

IgQOO ^(S||S^x25 _ \Wx25 

£3125-0000000 Ajm. Vi\ ^ ^ 

» 125 x25» £3125 Ans, 

Again, 

Since he possesses Jg^, we maty find ^ thus: £1 6000 -j- 128- £125 ; 
hence ^=£125 x 25=£3125 Ans, 

Or, one-sixteenth=£lOOO ; hence, ^=£5000, what he bad at 
first of the ship; then | of £5000 =£1875, what he sold; whence 
/(5000 - £l 875 » £31 25 Ans. as before. 

Various Departments. 
85. If I of a lb. cost 8c 2d. what must I pay for 5^ lbs.? 
3e. If H of a cwt be worth £4 19«. what will be the price of | of a 

ton? 
87. If if of a cwt be worth £7 3*. what wiU be the value of ft of 

atoti? 

38. If 2f lbs. of tea cost 12«. 9cL what nVSV ^^ ^ ^ Y*«^^ ^**^'^ 
(Mve by deeimala,) 
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39. If 2| lbs. of tea cost 9s. &2. vbau will ^ of a pound eott f 

129m To divide any quantity or number into parts, pro* 
portional to the parts of another quaniiiy or number, 

Ex. 7. Three labourers earn £2 IBs. 4dL, one working 8 dayi^ the 
leoood 5, and the third 3 dajs ; how much is each to receiTe ? 

Here 8 + 5+3^16, the total nnmber of days woiked,and£S 13«. 4i," 
-rl6«3«. 4dLssthe Talne of a daj's work; hence, 

3s. 4dLx8»£l 6«. 8dL the first man^s shure. 
3t. 4dx5= I6«. 8dL the seeond „ 

3t.4dx3» 10s. OdL the third „ 

Ex. 8. Suppose the three labourers to work the same number of dayfc 
and to earn £4 17s. €dL ; but the first oolj works 4| bouB per dsjr, 
the second 6 houn^ and the third 8 homs, how will the money bt 
diridcd? 

8x4|»3$i 

5x6 ==30 1 90 tatal nnmber of hoars worked by all ; then 

3x8 »S4J 



£A 17 6dl-!-90»ls. IdL the wages per hour. 
86 X la. ldLs£i 19s: first man's share. 
30 X Is. ldL«£l 12s. 6^ second „ 
24 X iJL ldL»£l 6s. third « 

40. There is a eertaic work completed by three men tar £i 17s. 6d!. ; 
one man worked 50 hours, a second, 40 hours, and a third, 10 hours, 
bow much should each receire ? 

41. Three farmers hold 30, 40, and 50 acres, re^eetiTdy ; the tax oo 
the whole is €7'! 16s. 8^ How much has each man to pay 7 

42. A bankrupt owes one man £800, and another, £900 ; lus effKtf 
arv worth £272 : how much should each creditor receire? 

43. Two men bought an ox weighing 5 ewts. 8 qrs. 20 Iba., and 
sold it at 7|(l> per lb., what is each man^s share of the selling pneei 
one gare half-a-crown for erery 2s. of the other in the purchase 
moner? 

44k If 10 men working 10| hours a day can complete a eertaia 
work in 9 days ; if 3 of diem can only work 6 hours each day, hov 
many hours a day must the remainder work in ovder that the wofk 
may be finished in 10 days ? 

45. A piece of work can be done by 144 men in 36 days ; but a 
certain number took ill ; it wa3 done by the remainder in 43 days < 
hovrmxnr workman took ill? 
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COMPOUND PROPORTIQN. 

130. When more than two ratios can be formed ; or, when 
example in Simple Proportion is modified hy one or more 
conditions, it is Compound Proportion, 

Varioua Departments, 

£z. 1. If 21 men take 8 dajs to dig 20 acres, how many acret will 
16 men dig in 12 days ? 

Had this question been thns expressed : If 21 men dig 20 acres, liov 
many acres will 16 men dig? it would haye been worked thus : — 

acres 
As 21 : 16 :: 20 : 15^ acres. 

But the 16 men are to work 12 days, whilst the 21 men are only tc 
work' 8 days ; bence we haye, 

days days ac. ac. r. p. 

8 : 12 :: 15^ : 22 3 17^ Ane. 

Instead of giving the two statements in full, as above, 
it is much preferable to abridge them in the following man* 
ner : — 

. Rule. — I^. Set the term which is the same name as tlie 
answer in the third place. 

2^ Compare the other terms bj pairs, and consider what 
effect each ratio will have on the answer, and set them 
down according to the General Rule for Simple Propor- 
tion. ' 

3^« Then multiply all the second terms together, ami 
multiply this product by'the third term. 

4**. Divide this last product by the product of all the first 
terms, for the answer. 

For ConiractioTis, — Divide any term in the Jirst place 
Eind any in the second place by common factors ; or, anj ol 
ihe ^rst terms and any of the third t^vias by common fac- 
tors. 
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Haviog stated the same qnes- 21 : 16 :: 20 

tion according to the rule, we 8 : 12 ;: 

multiply 21 and 8, the two first x6d igi* 20 ' 

terms, and 16 aiid^l2, the two 192 

second terms, and then proceed 168"i3840 

lui in Simple Proportion. 

22 ao. 3 rds. 17^ ^ 4m 

Contracted. 
The dividends are written 21 : 10 :: 20 

above, and the divisors below* 8 : 12 

a line; then they are con- XV^X5^x20 2x4x20 
trtctcd by dividing by common — - -■ 

foctors. V^^M 7 

.i«2»22 ae. 9 r. 17^ p. 

By tTrst Principles, 
21 men in 8 days dig 20 acres 
1 man in 8 days will dig |f acre 
1 man in 1 day will dig -^ acre 
whence 16 men in 1 day will dig 20 x 16 20x2 

168 " 21 

„ 16 „ 12 days „ 1SJL??JLH-?JL??-I2fi = 22 acres 

3 rdi. 17) pis. An$. 

Education and Constabulary Offlcen. 

£x. 2. If 20 horses and 196 sheep can be kept 18 days for £l$t 
10s., what sum will keep 13 horses and 72 sheep for 8 days, suppftiBg 
5 horses to eat as much as 76 sheep? 

When 5 horses » 76 sheep, 20 horses » 304 sheep; tbertfbrt 20 
horses and 196 sheep » 304 + 1 96 » 500 sheep. Again, 15 horsef* 
3 X 76 » 228 sheep, and 15 horses and 72 sheep — 300 sheep. Ue^A 
the statement. 

By First Principles. £ s, d. £ $. 

500 sheep for 18 days»151 10 5(^ : 3C^ .. ^^^ j^. 

100 sheep for 18 days- 30 6 i^ » 8 " 4 * 

100 sheep for 1 day - 1 13 8 *«^ : 5^^ ■ >. ' " 

300 sheep for 1 day - 5 1 15 : 4 - ^° 

300 sheep fbr 8 day8«;£40 8«. .^n«. i^40 %s» 

XXX. 

Post Office, War Department, Prisau, ^ 
i. If the earriage of 21 cwts. for 4 miles costs 1 la, SdL, find thecQf ; 
of carrying 7 cwts. 47 miles ? 
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S. If 7 men' can mow 34 acres in 12 days of 8| hours each, how 
■any can be mown by SO men in 11 days of 7| hours each ? 

Post Office (^Provincial aerka). 

5. U £600 gain £45 in 18 months how much will £100 gain in a 
year ? 

Cuttonu, 

4. If £100 in 12 months gain £7 interest, what is the interest of 
£571 for 6 yean? 

Various Deportments. 

^ If 12 men working 8 hours a day can build a house in 70 days, 
in how many days might it be built by 42 men working 10 hours 
dday ? 

6. If 6 iron bars 4 ft. long, 3 inches broad, and 2 inches thick, 
weig^ 288 lbs., how much will- 15 weigh, each 6| ft long, 4 in. broad, 
and 3 in. ihiek ? 

7. If 5 men receive £18 15s. wages for 12 weeks, what will be the 
wages of 16 men for 20 weeks ? 

8. If 49 men can do a piece of work in 130 days of 8 hours each, 
how many hours a day must 196 men work to do as much in 26 days ? 

9.' If 780 men on full rations consume 91 quarters of wheat in 49 
days, how many on half rations will consume 69 quarters in 9 days ? 

10. If 3 men can mow 7 acres of grass in 5 days of 9 hours tacb, 
in how many days of 10 hours each will 5 men mow 35 acres ? 

IL If 200 men in 12 days of 8 hrs. each can dig a trench ICO yds. 
kng 6 wide and 4 deep, in how many days of 10 hours will 90 men 
^ a trench 450 yards long 4 wide and 3 deep ? 

12. If the carriage of 65 lbs. ^or 120 miles cost Ga., how much may 
I,liave carried 750 miles for a guinea? 

XXXI. 

MlSClLLAITEOnS EXERCISES IN PROPORTION. 

'^ 4udit Office. 

1. If 3 cwts. cost £11 Is. 3d. what will be the price of 16 cwts. 
kqr. !211bs.? 

%lf$ ewts. 1 3 lbs. co6t £14 2s. 9d. what will 7 cwts. 2 qrs. 25 Ibt. cost? 

a. If M75 ewts. eost £84596 9s. S{d. what will 1 cwc. cost? 

4. If 124 tons 16 cirts. 2 qrs. 16 lbs. cost £)513 19<. 6dl what will 
^tetoostP 
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Miaeellaneotu Questions, 

5. How long will 40 men take to build a wall 10 feet high, if U 
men require 30 days to build one half as long, but only 7 J feet high ? 

6. If the carriage of 18 tons 13 cwts. 3 qrs. 14 lbs. cost 18*. 7ji., 
what will be the cost of the carriage of 256 tons 19 cwta. 2 qn. 
26 lbs. ? 

7. If a penny loaf weighs 4 oz. when flour is at 4«. the pedk, what 
should it weigh when flour is 6». id. the peck ? 

8. If either o oxen or 7 horses will eat up the g^ss of a field.in 
87 days, in what time will 4 oxen and 6 horses eat up the same P 

9. If 120 men make an embankment f of a mile long, 30 yds. wide, 
and 7 yds. high, in 42 days, how many men would it take to mtVe 
an embankment 1000 yds. long, 36 yds. wide, and 22 feet high, in 
30 days ? 

10. What would be the charge for fuel for 800 men for 12 months, 

provided the ration for each man per diem consisted of 1 4 foot of 
wood from 1st May to 31st October, and half that quantity iot the 
remainder of the year, the price of fuel being 6^. per foot ? 

11. What sum of money will be required per week of 7 days to 
pay 8 companies, each consistin^^ of 95 men, at Is, 1^. a day for 
each man ? 

12. If 11 men build a wall in 9 days, how many shonld build • 
wall twice as high in 6 days ? 

13. If 12 men, working 8 hours a day, take 15 days to complete a 
piece of work, how long will 16 boys, working 10 hours a day, take to 
do the same work, the work of one mac being equal to that of 2 boy? 
in the same time P 

14. What ought a loaf to weigh when wheat is 4«. a buahd^if 
when at 6s. ^d, a bushel it weighs 2 lbs. 8 oz, ? 

15. If the carnage of 8 cwts. of coals 128 miles cost 48f., what 
would be the charge for 4 cwts. 32 miles at the same rate P 

16. What is the income of a person who pays JC22 7^. 6d, for income 
tax at the rate of 7d, in the poimd P 

17. 44^ guineas used to be coined out of 1 pound standard gold, 
how many sovereigns are now coined out of this weight P 

18. If a bankrupt, whose effects are worth £1181 12*. 6rf., owes 
£4726 105., how much will he be able to pay in the £ P 

19. If 24 writers who can copy 80 words a minute get thiougli 
lOGO pages in 10 days, how many should 72 writero, at the rate of 
100 words a minute, copy in 16 days P 

20. If 20 English navvies, each earning 3^. 6d. a day, can do the 
same piece of work in 15 days that it takes 28 foreign workmen, eaob 
earning 3 francs a day, to complete in 20 days, taking the vahie of 
the franc at lOd., determine wnich class of workmen it is mofitptv- 
fitable to employ P If a piece of work done by navvies oost £3000, 
what would be the cost of the snme work done by foreign worknm^ 
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Customs, Junior Clerka, War Department, Post Office, Department of 

Science and Art, f^c, 

21. If a 4 J. loaf weighs 24 oz. when wheat is at 50«. per quarter* 
what is the price of wheat when the 6</. loaf weighs 30 os. ? 

25. If it cost £\8 5«. 9d. to carpet a room 22 ft long and 19 ft 
wide, how much will a carpet of the same kind cost for a room 27 fl. 
long and 16 ft wide? 

23. Find the cost of carpeting a room that is 25 ft long by 20 f^, 
wide, the price of a yard of carpet 2 ft 6 in. wide being As, 3 J, ? 

24. A person who values his property at :fi3500 insures half of it at 
5s. Bd, per cent, and half at 4s, 6d, per cent ; what does it cost him ? 

2.5. Reduce £125 \0s, into francs and centimes, exchanged at 23 
francs 6 centimes per £ (100 centimes ~1 franc). 

26. If 17 cwts. 3 qrs. 14 lbs. of barley cost £8 ISs, 9d,, how much 
may be bought for £5 12«. 6dl ? 

27. How much will a creditor lose on a debt of £5342 Ss, when a 
bankrupt can only pay ISs, 6 J. in the pound? 

23. Find the income-tax on £7530 149. 4| at I6(/. in the pound. 

29. If 12 men can mow a field of grass in 5 days, in how many days 
could 8 men mow the same ? 

30. How many yards of carpet, 2 ft. 6 in. broad, will cover a room 
which is 32 ft. long and 15 ft. broad? 

31. If 5 gallons of oil cost IBs. Ad, find the cost of 13 gals. 3 qrts. 
I pint 

32. What is the income corresponding to an income-tax of £108 
It. 4^ at the rate of 9d in the pound ? 

Customs and Excise, 

33. Required the cost of 1 7 hogsheads of tobacco, each weighing 
1 cwts. 2 qi's. 19 lbs. at £19 %s, per cwt. ' 

War Department. 

84. If the price of 1 oz. of gold is £3 10«. what is the price ol 
14 ingots, each weighing 3 lbs. 7 oz. 14 dwts. 21 grs. f 

35. If 1 yard of cloth cost 15«. 6fd what will be the price of 3S| 
yards at the same rate ? 

Various Departments, 

86. If 780 men on full rations consume 221 quarters of wheat in 119 
days, how niany on half rations will consume 437 quarters in 57 days ? 

S7. If the shares of a railway are at 76 J when consols are at 93][, 
what should be their price when consols are at ^9\^ 
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38. How many yards of matting 7*$ ft. broad will cover a floor 
27 -S ft. long and 10-08d ft. broad? 

39.^ If S| lbs. of tea cost 15^. 3(f. hov many pomids can I buy for • 
£4 3#. lOjrf. • 

40. A tobacconist mixed togetber 80 lbs. of tobacco at \4d, p«r lb., , 
100 lbs. at 20(/., 60 lbs-, at 4«. 10(/., and 20 lbs. at 2t. lOd. per lb. ; 
wbat will be tbe value of 3 oz. of this mixture ? 

41. Find the income-tax on £8313 Us. at 7d, in tbe £. 

42. If a bar of gold weighing 7 lbs. I oz. 14 dwts. is worth ^257 tt. 
what is that per oz. ? 

43. If 12 men can dig a trench 15 yds. long and 4 broad in 9 day| 
of 12 honrs each, in how many days of 9 houra each can 8 men dig a 
trench 20 yards long and 8 broad ? 

44. If £59 10«. will bay 25 cwts. 2 qrs. of sugar, what quantity will 
£B \4s. 2d. hvLj ? 

4t. If a penny loaf weighs 5 oz. when wheat is at 62 sbilliogt iht 
quarter, what ought it to weigh when wheat is 64c. the quarter 9 

46. If by paying down £70 17 s. Gd. a person becomes entitled to 
£2 98. 7d. a year, what income should he gain by paying £2 151 17<. 8tf. 
in the same way ? 

47. If a tax on an income of £1132 amount to £125 1«. 5|<f. what is 
that in the pound ? 

48. If the carriage of 107 cwts. 10 lbs. cost £37 9«. 7id. what wonU 
the carriage of a ton cost ? 

49. The shares of a given railway are at 59| when consols are at 93}^ 
vrhat should be their value when consols arc at 91 J? 

60. If the price of 3 bushels of wheat is 16«. 9d. find the price of 
12 quarters 2 bushels 1 peck. 

51. Find the income corresponding to an iticome-tax of £50 7«. Id. 
at 5d, in the pound. 

52. Gold of the value of £423284 arrives from Australia ; what ii 
its weight, the price being £3 18«. per oz. ? . - 

53. Find the value of 14 cwts. 3 qrs. 17 lbs. of sugar at £2 17s. 
per cwL 

54. If 3J lbs. of sugar cost 2s. what will be the price of 54 cwts. . 
2 qrs. 7 lbs. ? 

* 158. 3(/.»15^«. 15*25, and 3i»3*4, and £4 Zs, 10^.«83|} ({>.- 
88-875 : then 



\i^-^i^:i^^-)^X<::3-4 lbs. 



*6l will divide 1st and 2nd, and 
we have 1 : 5-5. Then 5-5 x 8*4 
-18-7 lbs. yliM. 
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H. If atdiu 4 lbs. of fugar ooet £466 15«. 6</., find th* i^Mptr Ik 

66. A penon fails for £1078, and his effects sxs worth £370 18«. Hd. 

VnxBt will be the diyidend on £78 lOs. ? 

67. If 77 A twts. oosi £119 12t. ^d., what is the Tains of 18 owte. 
1 qr. 21 lbs. ? 

58. Find what is the income of a person who pays an ittcotne-tsx 
of ^77 U. 3|</. when the rate is 10</. in the pound. 

59. If 16 pioneersi in 5 days of 12} hours lon^ can dig a trench 
139*75 yards long, 4.i yards wide, and 2| yards deep, how many hours 
per day must 90 pioneers work during 42 days, in order to dig a trench 
4910^ yards long, 4|- yards wide, and B\ yards deep ? 

60. If 248 navvies, in 5| days of 11 hours each, dig a trench 232| 
feet long, 3 feet 8 inches wide, and 2 feet 4 inches deep, in how many 
days of 9 hours each should 24 navvies dig a trench 337^ feet long, 
5| feet wide, and 42 inches detp, if the degree of hardness of the 
ground in the first case be to that in the second as 7:4 ? 

THE CHAIN RULE. 
Conjoined Pkoportion or Chain Rule. 

131. Conjoined Proportion or Chain Rule is th9 combi- 
■ nation of severfd ratios or proportions, through whioU the 
ratio of the first and last term is discovered. 

139. This rule, which relates jA-incipally to the exchangeg 
Detween nations, is frequently applied to other mercat^tile 
transactions, and will be understood from the following ex- 
amples. 

Ex. 1. If 3 Ihs. of tea he worth 4 lbs. of eofRM, and 18 IH ^ eotf^ 
worth 40 lbs. of sugar, how many pounds of sugar ar« worth V lbs. 
of tea? 

We just write -4ii*. » 27 lbs. f to, 

Ans.^th^ term to 3 lbs. tea*4 lbs. eom», 

which, from the 12 lbs. coflfee»40 lb|. taguxi 

qfiestion, it must be 
eoual ; then a term ^ 

of the same name ^ 

as that already n^^nn ^'^ ^ ^ ^ ^^ lo^ii*- a 

written isplaced on °^^ ~^^^W~ " "^ ^'* 
the left under ^ns., ^ 
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/ 



and its equal opposite to it on the left, and so on : and having writt^- 
all the terms in this manner, we divide the product of the confeqnents 
by the product of the antecedents. 

133. Cftre most be taken when cases of Reduction arise to 
h&ve the terms of the same name in the same denomination. 

Ex. 2. A can do as much work in 3 days as B can do in 4, B can 
do as much in 10 days as C in 12, and C can do as mneh in 9 days ai 
D in 15 ; how many days' work of D are equal to 18 of A? 

^n«.=rl8of A 
3ofAa4ofB 
10ofB»12ofC 
9ofC»15ofD 

Hence -^^^7^^- 48 An.. 

XXXIL 

1. If 75 thalers«9 francs, 15 scudi»81 francs, 270 gulden » 134 
scudi, and -10 gulden »£l, find the number of tha]ers>B£4 1 5c. 

2. Russian thalers are exchanged at Borne at the rate of 4 for n 
tcudi; 4 scudi are gi^en in Paris for 1 Napoleon, and 15 Napoleons iii 
London for £11 15«.; what will a person lose on exchan|^ng in Rome 
9,600 thalers worth 38. each? 

3. The exchange between London and Paris is 25*5 firancs for £\ 
sterling; between Paris and Amsterdam is 117 francs for 55 florins, 
and between Amsterdam and Hamburg II florins for IS marks; find 
the exchange between London and Hamburg. 

4. The first of six boys can copy 3 lines while the second oopies S, 
and the second 5 while the third is copying 6, and the third 7 while tb6 
fourth copies 8, and the fourth 9 while the fifth copies 10, and the fifth 
15 while the sixth copies 14; how many lines should the first copy while 
the sixth copies 128? 

5. A London merchant owes a sum of i£3,500 to another in Paris} 
what is his gain, if, instead of sending direct, he remits the money 
from liondon to Venice, from Venice to Hamburg, and from Hamburg 
lo Paris, the exchange being £l -24*6 francs, 19 francs » 10 Hamburg 
marks, 1 Hamburg merk =4} lire of Venice, and 55j lire— £1 ? 

6. The pound Troy of British standard silver of which 1 1 ounces 
S dwta, are pvare silver, makes 66 shillings, and 100 francs weigh 461 

ffnuns; of which f^ wr.; nnro rVvct ; ^n^ \\\e \«\ue\Yi^\"ikii':» afid decimf 
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f4 1 fnme, of SO shiUingt, the gram beings 15*43235 grains, neglecting 
tike Tftlue of the metal with which the silver is alloyed. 

7. If 10 gallons malt spirits be worth 6 gallons of brandy, and 8 
gallons of brandy worth 12 gallons of sherry, and 18 gallons of sherry 
worth 14 of claret, find how many gallons of malt spirits 21 gallons 
of daret are worth. 

8. If 14 lbs. of batter are worth 10 stones of oats, and 5 ste. of 
oats =3} sts. of flour, and 2 sts. of flours 10 sts. of salt, and 15 sts. 
of 8alt='6 doz. of eggs, how many doz. of eggs are 7 lbs. of butter 
worth? 

9. If 7 lbs. of beef be worth 8 lbs. of pork, and 9 lbs. of perk « 7 lbs. 
of bacon, and 20 lbs. of bacon ==18 lbs. mutton, and 12 lbs. mutton 
»10 lbs. cheese; how many pounds of cheese are equivalent to 8 
pounds beef ? 

PARTNERSHIP. 

134. When several persons join in trade the profits or 
losses will be proportional to the capital subscribed by each 
and the time it was employed in business. 

Partnership is usually divided into two cases: 1. When 
the stocks have been in trade the same time. 2. When the 
stocks have been in trade for different periods of time. 

Ex. 1. Two persons enter into partnership, one puts in £450, the 
other €330 ; how are they to divide their first year's profits, which 
amount to £487 10«. ? 

The sum of the stocks £450 + £330 » £780 ; then, we have £780 : 
450 :: £487 lOs. : £28 1 58, the first partner's share. 

Again, £780 : £330 :: £487 lOs. : £206 Ss, the share of the other 
pfirtner. 

By First Principles, 

Gain on £780»£487 10^., and hence gain on £l.=fl§Li2f: 

® 780 

/.gain on £450«^^«^ i^f^^-^''^ ^Q^--^5^£281 5,. 

X)^ 26 



^ g.5n on A«0-^«L^iiW=^48qO£,vU^^„g ^ 

India Board, 

■ Ex. 2. A tradesman starts with a capital of £960, and af^er 3 years 
takes another into partnership with £2100. After 4 years mot^ ^^^ 
irbole promts amnant to £2304 ; how ought t\uft \o \>« ^\V\^«\ '^N.^vi^v 
them ? 
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Fiist man's capital x its time in trads »£960^ x 7 ss£6720 
Second man*s capital x its time in traders £2 100 x 4^4^400 

15120 

Whence, we have 15120 : 6720 :: ;£2304 : :^1024 share of first i 
and 15120 : 8400 :: 2304 : £1280 share of second. The rtasom for 
the above operation is obvious, for £6720 for one year is the sam« as 
£960 for 7 years, so fur as gain or loss is concerned. 

xxxin. 

1. If I commence business with a capital of £2000, and at the end 
of 2 years take a partner who has £6000. At the end of 2 years more, 
how much should my partner receive, our profits being £1000 ? 

2. A, B and C enter into partnership : A puts in £450 for 4 months : 
B £360 for 6 months : and C £260 for 9 months. What should be 
each of their shares in a gain o^ £210? 

3. Fonr persons hold a pasture farm in common, for which they are 
to pay £80 17«., and into which A puts 8 cows for 3 months ; B» 
9 cows for 4 months; C, 16 cows for H months ; and D, 13 oowt for 
3 months. How much of the rent should each pay ? 



SCVIPLE INTEREST. 

135« Interest is the price paid for the use of mon^. 

The money borrowed is called the principal. 

The sum given for the use of £100 for a year is called 
the rate per cent. 

The principal and interest, when added together, are 
called the amount, that is, the whole amount of money due 
by the borrower. 

If I lend my friend £100 for a year, and if he pay me £5 
for the use of it ; the £100 lent to him is the principal ; the 
£5 which he pays me is the rate ; and the whole money da9 
at the end of the year, £100+£5=£105, is the amount. 

If the interest be added to the principal at the end of 
certain periods, and this amount considered nxknew principal* 
hufcalled Compoumd Inter60L ^ 
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Whan the interest is not so added^ ii is Simple Ifltereit 
Almost all the examples in finding the interest of ihooqr 
will be understood from the following proportional con- 
sideration : — 

If £100 (cent.) produce a certain sum (the rate) in one 
year, what will any other sum of money (the given princi- 
pal) produce, in any other time (the given time) ? 

136. To FIND THE Interest. — Gekeeal' Eule. 

Multiply the principal by the rate, and that product 
by the time in years, months or days, and divide by 100, 
1200, or 36500, respectively, for tho answer, 

FOR yeahs. 

Wat Department 

Ex. 1. What is the shnple interest on £675 IBs, for 5 years at 3) 
pir tent T 

In the annexed example we first multiply £^7S Is 

by 3J, the rate, then this product by 5, the H 

time in years. Wa divide this last pro- 2027 14 

duct by 100, as in (570 ^^^ ^^'^ ^^® 337.19 

answer, £118 5». 7J</. 2365 13 

Many prefer the ibllowing Method :^ 5 • 
Multiply the rate by the timew azid toko 
aliquot parts of 100. 

3ix5=:17j £1575 18 



10 =-fe 


67 11 DC 


5 =1 


33 IS 10-8 


2J=§ 


16 17 11-4 



1,60)118,28 


B 




20 






0,65 






12 






7,80 
100 


-i 




£118 5s. 


7|d. 


Ans, 



(or20=Jand2j=|). £118 5*. 7*8 



Note.— Frotni a long experience, I cari with confidence 
recommend the student who intends to thoroughly under- 
stand arithmetical calculations^ to reject all rules that are 
merely approximations. Nowhere is this more necessary 
Chan in calculating interest. 
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Sx. 2. Find the simple interest on :0776 16«. 9d for 8} yean at S] 
per cent per annum. 

Note. — / recommend the following method. 

£775 16 8x3|x2i £775§xl5xg 
100 " 100x4x2 

_ £4eS5x\\x)i __ £A655 _ £581 17 6 

1^ X \OiS( x4x2 8x8 8 

2 Vi^ 

i ' 4 

.( ... «£72 14«. 8jrf. iljw. 

or 8f x2|g9} prodact of rate and time *' 

£775 16 8 

; 10-Aof 100 77 11 8 

' 10-9|-f-^of 10 4 16 11i 

72 14 8} Ana. 

Ex. 3. find the simple interest on £533 6ff. 8 J. for 10 months st 4} 

per cent per annum. 

40 l( 
£5 83|x^x4| _ £\l^^xt> ^^g^ ^^^ 

12 X lOCt i( X \!S^(S^ X 2 

Ex. 4. Find the amount at simple interest of £575 17«. 6cf. for 1 j«tf 
and 10| months at 5 per cent per annum. 

By the rule : 3 

H 
£575|x 22^x5 £4607 x ^^ x 1^ 

1200 "^ 11^^x8x2 

^ ^6 

£13821 ^^863J16_3^^53 ^^ ^^ ^^ .^^^^ 
16x16 16 ^ 

.*. £575 17 6 -I- £53 19 9^«£629 17 3^ Ana. 



Various Departments, 

Ex. 5. Find tl)e interest on £)158 17ff. 6<f. for 1 y^ar llf^ days at S| 
per cent 
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'r ■ £ 9. i. 

We first multiply the principal by 1158 17 6 

l|, and then this product by 480, the ^i 

nmnber of days (S65-f 115)»480« 10 2317^ 15 

X 8 X ft. We divide the last prodact by 579 8 9 

M500 according to the role. 2897 3 9 

10 



28971 17 6 prod, by 10 
8 



231775 prod, by SO 
6 



8650)SOl39065(S( prod, by 480 
10950 



29565 (£38 2«. Ans, 
29200 



365 
20 

7300 
7300 



The work of the above more briefly. 

*,,.« .• .J ,,r«T .V 1158}x2ix480 9271x^x48^ 
£1158 17.. 6./..1158J : then— jfj-J^^ ___5_^. 

I|x 11x365x2 365x2 730 

By Decimals, /1 158j= 1158*875 

In multiplying by 2*5 we nse the ^i^ ^'^ 

rnle (36). 2897*1875 

480 

2317750000 
115887500 



36500)1390650*0000 

£38 2f. Ans. 

By First Principles, 

Intmrest of £100 for I year >- 2^ -£2 10«. 

benee int. of £l for 1 year «-ii — L » -L 

100 200 40 

.« int of £l for 1 day 



int of £l for 480 days » 



40 X 365 

480 ^ j2 
40 X 365" »5^ 
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Whence int. df £1158 175. 6d for 480 day8« ^l!ilILill?^ 

£13906 10^^33 2^^^^ 
366 

Ex. 6. T^ind the interest and amoanft <»f £225 lOm from ftdrdS«|^tftt* 

her to 11th January following, at 5 per cent 

days. 

September 71 £225jxll0x^ 451x111^ 4961. 
October 31 ^^^^n ^^^_ ___=__» 

JJovember SO ^g 7^ ^stj. ,.„tere«<. 

December 31 \ £225 10 + £3 7 llf5»£228 17 ll?J. amowU 
January 1 1 

Total no. of days 110 



XXXIV. 



Constabulary Office, 



i. 



1. Find the simple interest on £507 10«. for 3^ yean at 4 per 
cent. 

Customs, Post Office, jrc 

2. Find the interest on £1257 15«. £»r 5} year* at 4 p«y eemt fa 
annum. 

Various Departments. 

3. Find the mterest on £3000 for 8 months, at 4 per cent, Uu ftt- 
come 'tax at I4d, in the pound. 

4. Find the interest on £260 lOs. for 3^- years at 4^ per cent 

5. Find the simple interest on £4164 lOs, for 6 years at 2} per cent 
per annum. 

6. Find the interest on £1250 in 7} years at 3^ per cent 

7. Find the interest on £1257 15«. for 5 J years, at 4^ per cent per 
annum. 

8. Find the interest on £194 frdm Srd Mafch to the 18th Btwuiber 
following at 5 per cent, per annum. 

9. Find the interest on £260 IOj. for 3^ years at 4^ per cent 

10. Find tbo amount of £322 ISs. for 10^ years ^t 3^ p^r cent 
simple interest 



filMPLB INTEBE8T. 1&8 

I. Find the interest at 4} per cent on ^924 12«. 8dL lent on 18th 
ch and repaid on the 1 1th August, th,e former day being excluded 
the latter included. 

37* Thefollimmg elau of questions has beenfreguetUlt/ 
posscL 

Various Departments. 

c. 7* At what rate per cent will the interest on ^12A0 for 5 yeart 
int to £265 12ff. 6</. ? 

£ s, d. 

Interest of £1250 for 5 years »= 265 12 6 
Intereii^of £1250 for 1 year 

a one-fifth of £265 12ff. 6cf. • £53 2 6 

£53 2 6 



Therefore interest of £l for 1 year « 
Whence interest of £100 for 1 year a 

^«s4j Ans, 



1250 
£53 2 6 y ^IH t 

£53 2 6x2 £106 5 



25 25 

Various Departments, 

. At what rate per cent per annam will the interest on £1270 

%tL amount to £76 5«. \\dL simple interest in 2 years ? 

. At what rate per cent simple interest will £320 amount te 

) 16«. in 3 years ? 

. At what rate per cent nmple interest will £951 Is, 6dL anidont 

1141 13.?. in 5 years ? 

War Department 

. At what rate per cent per annum simple interest will £300 
tat to £414 m 8 years^? 

I. Science and Art, Prisons, Post Office, and other Offices, 

c 8. In what tinie will £2000 amount to £2857 lOs, at 5} per 
simple interest ? 

£ s. 

The amount ^2857 10 

The principal a»2000 

Therefore the interest is £857 lOit. 
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Now, interest of £2000 for I year at 5^»£I05 ; then ^0857 lO-i-105 
»8 yrs. 2 months. Ans. 

Various Departments, 

16. In what time will £171 la, 6J. amount to £217 U. 6<2. at 3|per 
cent? 

17. In what time will £1337 12«. \d. amount to £1698 15«. \\ifX 
6 per cent, simple interest? 

Various Departments, 

Ex. 9. What sum of money put out to interest for 3^ years at 4 prr 
cent will amount to £296 8«. ? » 

The interest of £l for 3 J years at 4 per cent. =:5lif~= -11- = -, 

* -^ ^ 100 100 50' 

therefore the amount of £l at the same rate and for same time 
-1,^5 whence £296 8-^l^='?^55^^ = £^ l)^x{|-£5 4x50 

«n£260. Ans, 

18. What sum will amount to £45 Os, 9}dL in a year at 6^ per cent? 

19. What sum of money put out at simple interest for 3 years, at 4| 
per cent., will amount to £1602 Os. \\d, ? 

Education and Constabulary Offices, 

20. Find the simple interest on £2175 \0s. for 3 yean at 4j per oem 

India Office, 

21. Jlnd the simple interest on £1923 15«. for 2 yean and 8 montlM ' 
at 3{ per cent. 

Proposed in Departments where ' Arithmetic including Vulgar aiti 
Decimal Fractions * is to he known, 

22. What principal lent at 3^ per cent, simple interest, will amoant ii 
5 years to £1884 19tf. lOff. ? 

23. Find the interest at 4} per cent, on £1835 8«. Ad., lent on l)tk 
of March and repaid on 4th August following ? 

24. At what rate will the interest on £4127 10«. amount io£9i 
17«. 4^. in a year? 

25. What sum of money put out to interest for 6 years at 3^ per 
cent will amount to £259 7s, bd, ? 

26. At what rate per cent will £1303 6s, 9d. amoant to £168* 
1 4s, JOd in 10 years at simple interest? 
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* 27. Find the limple interest on £588 6«. Sd, at 3} per cent for 5 jn, 
88. In irhat time irill £527 10«. amount to £602 13«. <\d. at 4J per 
ent. simple interest ? 

29. Find the simple interest on £1248 12j; at 3| per cent, for 5 yrs. 

30. At irhat rate per cent, (simple interest) will £2063 15«. amonnt 
£2249 9s. 9d. in 2| years ? 

S39. (1). When principal, rate per cent, and time are 

;iven : 

I. Interest^^'^^^P^^^*^^^^^^ 

100 

(2). When interest, rate and time are given to find the 

»rincipal : 

II. Principal - ^^^iii5^^ 
*^ Rate X Time 

(3). When principal, interest and time are given to find 

ihe rate : 

mp«#«- 1 00 X Interest 
. Kates^-; — i — = — =: — 
Principal x Time 

(4). When principal, interest and rate are given to find 
tbe time : 

IV. Time=,Bi?2iiH!5^5L 

Prmcipal x Rate 

(6). When amount, rate and time are given to find the 
principal : 

V. Principals ^00;<Amonnt 

*^ 100 + Rate X Time 

Ex. 8. What principal will produce £45 10«. interest in 3) years at 
i per cent ? 

By n. we have the principal ^^'^"f*^ '"*-,^J»gg_£325 An». 

Ox X 4 14 

Ex. 9. At what rate per cent, will £325 produce £45 10«. in 3^ 
jrcars? 
, BynLweh..e...=^B^^.iil^^.-^. 

4 Ans, 

Ex. 10. What principal will amount to £370 \0s, at 4. per cent, in 

51 years ? 

•a XT i.i - • «• «/ 100 X £370 10s. £37050 £6175 
By V. we have, principal———- , — == — .» ^ 

^ *^ ' l'W + 4x3i ^XV V^ 

£325 Am. 
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DISCOUNT. 

140* Discount is an allowance made for the paymeat of 
money before it becomes doe. 

If I owe my friend £105, which I am to pay him at tbe 
end of a year; he cannot expect me to pay before tbe 
proper time, except he pays or abates me a certain sum ia 
consideration of my paying him before be is legally en- 
titled to payment. Supposing that he requires his money 
presently, he will very probably be satisfied with dSlOO in- 
stead of waiting until one year elapse for :f 105. 

The £100 he gets from me is called the Present worth of 
the £105 ; the £5 which my friend abates, is called the 
Discount I and, like Interest, it is calcalated ajt a per cen- 
tage. 

Properly speaking the Present toorih is that sum whicbi 
if put to interest at the given rato and for the given tiiqe, 
would amount to the sum due. £100 put to interest for t 
year, at 5 per cent., will amount to £105 ; therefore £100 
is the true piesent worth of £105 due 1 year hence at 5 per 
cent per annum. 

r 

141. To find the present worth accurately. 

Rule. — ^I. Say £100 -f its interest at the given rate and 

for the given time : the given sum : : £100 : the present 

worth. 

Ex. 1. What is the present Talae of a bill of £550 payable in % jt%n 
at 5 per cent ? 

The amoaot of £100 in 3 yrs., at 5 per £110 : £SSO::£lOO ^ 
cent, is £110, consequently £100 is the pre- ^)^ x 10C( 

tent worth of £110 doe in two years: hence — «£500 4m* 

the reason of the statement ^^^ 

Or, since the present worth of £110 Is £100, the present worth df 
~1 »-*^«^ ; hence £550 x |;==<£500 Amm. 

A bill is not legally payable in Great Britain and Irelartd. 
tmtii) 3 davs, called * D.ivs of Grace,* after the time men- 
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iQaed in it These dajs must be included in tlie ealenla- 
ion. When a bill becomes nominally dae on the 29th, 
•Othy or 31 st, of a month which has not so many days, the 
%st day of the month is taken ; therefore the bill will b* 
sgallj due on the 3rd of the following month. Bills foiling 
^allj due on Sunday are paid in Great Britain and Ireland 
n Saturday. 

' There is another kind of discount or abatement some" 
[ipes made to the purchaser of goods, in consideration of 
eady money payment. This gires the seller the advantage 
f a cash payment, while it brings a small reduction in the 
ost to. the buyer. 

142. Bankers and merchants invariably calculate the 
present worth of bills by the following rule : — 

Rule. — II. — 1®. Find the time from the day on which 
he bill is discounted, until the day it will be legally pay- 
kble. 

2^. The interest of the amount of the bill for this timei 
knd at the given rate, is the discount charged. 

Ex. 2. A bill of £120 is drawn on 14th May, at 4 months, and dig- 
ionnted on 3rd August ; what ready money must be giren for it, at 5 
yet cent ? 

The timefrom 3rd Angnst till 17th (14th + 3 Days of Grace) 6«p. 
ember, is 45 days ; now the interest of £120 for 45 days is 14«. Sfjcf., 
he discount. Eence £120 — 1 As. 9^.s=£ll9 5«. 2f|(f., the present 
Dorik, 

Since by this rule the discount of :^105 for a year, at 5 
>er cent., is £5 5s., and £5 by Rule I. ; it follows that the 
iiscount charged by merchants and bankers is too great. 
Dn comparing both results, it will be evident that the in- 
terest on any bill, as found by Bule II., exceeds the true 
iiscount by the interest upon the true discount 

Ex. 1. What is the discount on, and the present worth of, a liQl •! 
6£50 drawn on 13th March at 6 months, discounted on 5ih July at 5^ 
>er cent 
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ThU Un will be legillj doe on 16th September; aai firom 5tli Htf 
to 16th September is 



July 26 
Ai^g. 31 
Sept 16 

TSdayt 



Then the interest of £100 for 73 dajs at 5} per etal 
llAx^^x5| 11 11 -., 1 *. - ,«, , 



1^::250 : £2 lis. 4g^ discount; wherefore dCSM- 
£2 lit. 4g^ ^£247 5c 7 jj^ the preMnl worth. 

Ex. 2. Find the difference between the interest and 
discount on a bill of £363 2s. &d. due 9 months hence, at 
6 per cent, per annum. 

Since interest on £100 for 9 m. at 5 p. c. = £3f , we have 

true discount (a) = ^???t-^Jf. Now, the interest od 
this sum (fe«, p. 163) is the ans. (b) = ^^^^ X3f x9x5 

j^fi» XJ^X^X9X0 - _5? :ft - P, 1(Ui 

- 8 X ^ X W^ X im ""128 * •" ^^'^ ^"** 

16 

Ex. 3. The difference between the interest and disooimt 
on a certain sum due H year hence, at 4 per cent, is 7«. 6d. ; 
find the sum.* 

Since discount on £105 at the same rate and for thf 
same time is £5, and interest on same sum 

21 

199 

4 

Now since the difference on £105 =r 5«., we haye 
5«. : 7«. 6J. : : £105 : £15? lOi. An*. 

Ex. 4. The discount on a bill of £470 17«. \^. due 4 
years hence is £85 12«. Ad, ; find the rate per cent, calculated. 

Here £470 17«. lOi/. — £85 12«. \d. = £385 5«. 61^. the 
present worth ; again, £85 12«. 4<^.-r4=£2l 8#. \d, discount 
for 1 year; /. £385 5«. 6rf. : 100 : : £21 8#. U, : 54 ^jm. 

•GivenDec.^0. \%1^. 
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XXXV. 

1. Bind the discount on, and the present worth of, a bill of £743 10«. 
drawn on 25th Sept. 1862, at 10 months, discounted 16th Harch 
following at 5 per cent. 

2. What is the difference between the simple interest and discount 
on a. bill of £1000 drawn at 9 ni6nths at 8J per cent, f 

3. How should a hatter sell hats for ready money, which he sells at 
IBs. ^ving a year's credit, reckoning discount at 8 per cent. ? 

4* Explain the difference between interest and mscount, and find 

.the true present worth of £653 16«. due 2 years hence, at 5( per cent. 

' 5. Find the present worth of £2674 6«. due 3 years hence at 4| p. c. 

6. What is the true discount on £1186 6». lid, due 8 months hence, 
.the rate of interest being 6f per cent, per annum ? 

7. Find discount on £694 14*. 9d, duo 8 months hence, at 6f per cent . 

8. Find the discount on £1511 7«> Id. payable 3^ years hence, at 4 
per cent, simple interest. 

9. Find the discount on £2267 0». 7ld, payable 3^ years hence, at 4 
per oent. simple interest. 

10. Bequured the present Talue of £430 due 4 months hence, at 4 
per cent, per annum. 

11. The discount on a sum due one year hence at 6 per cent, per 
annum interest is £15 : what is the sum ? 

12. The retail price of a book is 24«., and 25 are sold for £20 Ss. : 
what rate per cent, of discount is allowed P 

13. A man buys goods at noon every day in the year, and pays for 
them at noon the following New Tear's Bay, what was the averapre 
length, of his credit P If money be worth 5 per cent, per annum, find 
the ratio between the price paid by him, and that by a ready money 
eastomer. 

143. CbiocEBSiON, IxsuRAHCEf Bbokebaoe, &c., like Intemt and 
Itiseounty are usually calculated at a per-centage. 

CoxiiissiON is paid to an agent for transacting business. 

Life Insurance secures a sum at death or some fixed age, by paying 
an annual premium. 

The Folicy of Insurance is the legal deed or document of agreement 
between the parties concerned. The whole annual payment is called 

the PBEUIUM. 

Insurance from sea risky or Marine Insurance, is paid on the value of 
the cargo or vessel for one voyage only. 

144. To Jind the commission, i'C. 
KuiiE. — Just proceed as in Simple Interest. 
£x. 1. What is the insurance on £853 12«., at £4 6s, Sd. per oent. ? 

In this example we multiply by £853 I2s. 
the rate, and then divide by 100. 4 

«. d. 3414 8 

6 8 = ^ = 284 10 8 

1,00) 36,98 18 8 

£36 19 9Vk Afi«. 
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Ex. 2. What is the brokera^ on £7360 16«. 8dL, at 5s. per eent? 
^ - ^^:^i hence we ^ #. A 



£100 "~ ***** ' 7360 16 8 

diTide by 400 for the answer. £7360 «. 

16».8dL^.400-£l8 8*.0JWL^4ju. Or, 5=^|« 1840 4 2 

•iiiee5s;«£|^ we have^ — ^ 



1,00 » £18 8 Oi Jml 



XXXVL 



1. What premium most be paid for insiiriiig goods totheaflBoanttf 
£6500, at 6 per cent. ? 

2. What is the brokerage on £3964 14«., at 15s: per cent. ? 

3. What is the commission on goods worth £767 14s. 7(£, at 7^ |ff 
cent? 

4. At 2s. 6dL per cenL, what will be the brokerage on £4500 ? 

5. Calculate the brokerage on £3907 IOil, at 2s. 6dL per cent 

6. What is the premium of insorance, at 5 per cent.* on goods 
rorth £410 10s. ? 

7. A person aged 26 insures his life for £2340» at £1 9& 6dL per 
cent. ; what annual premium must he paj ? 

8. A merchant insures a cargo whose ralue is £4500, at 5 per cent; 
for what sum should he insure so as to eoTer both the km of ibt cargo 
and premium ? * 

9. How much must be Insured on goods worth £1805, at 5 per eenti 
so that the Talue of the goods and the premium maj be repaid in ate 
of loss ? 

10. What is the premium on a policy of £2475, an a lile of 84 
years, at £2 2s. 4dL per cent, for that age ? 

11. What is the commission on £998 16s. 8d., at £7 18s; 6dL per 
cent? 



EQUATION OF PAYMENTS. 

145. When a person owes seyeral debts fmjable at dif" 
ferent times, to find the time at which the whole might k 
paid without loss to either partj. 

Rule. — 1^. Multiply each debt bj the time which ihox&U 
elapse before it will become doe. 

* If 4100 were inturr^onlf ^095 would be actually received, siiir« 45 iiranhnn VSI 
/Mid, tfa cwJ b ie thm ioMranes for £100 will cover a lost of £95 only. Now, If SB 
Mstuaaee for £100 corert a loM of <9^ wbal UMnxiaca will corer a Iota of €4Mt? 
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2^. Then divide the sum of the products hj the sum of 
the debts. 

Various Departments, 

Ex. 1. Find by any rale with which you are acqaainted the -sum 
rhich, paid one year hence, will be an equivalent for £200 due now, 
lod £600 due at the end of two years, the rate of interest being £5 per 
ent. 

The present value of £600 due two years hence is £545^ : then the 
Qterest of £200 + £545^ for a year- iS37^ : therefore 200 -f 
45^ + £37j^«£782 14«. 6^ Ans. 

Ex. 8. One person owes another £50, payable in 6 months ; £60 
aykble in 8m. ; and £90, payable in 4m. : at what time may all he 
aid without loss or gain f 

Here the sum of the products is 1140, which, 50 x 6^300 
ivided by 200, the sum of the debts, gives 5*7 60 x 8 »480 
lonths. 90x4»360 

2,00)11,40 

Aans. 5*7 moothi 

xxxvn. 

Various Departments, 

1. Explain any rule with which you are acquainted for determining 
Equated Time of Payment,* reckoning either simple or compound 
xterest. and apply it to find what sum paid two years hence will be an 
(iiival^Qt for £100 due one year hence, and £500 due three ytan 
«8o#j the rate of interest being 5 per cent. 

Not Proposed, 

2. If 1 owe my friend £80, payable in 4m. ; £70, payable in tim. ; 
190, payable in 8m. ;^ and £120, payable in lOm.: in what time may I 
ay him the whole debt at once? 

9. Required the equated time for the payment of three debts : one, 
^700f payable in 6m. ; another of £800, payable in 9m. ; and a third 
f £600, payable in lOm.? 

4. A debt is to be paid : ^ at the end of 2m. ; ^ at 4m. ; and the 
emainder at 12m. : what is the equated time for the payment of the 
rhole? 

5. One-half of a debt of £2000 is payable in 10m. ; \t in 12m. i |, hi 
•m. } tfid the remainder, in 20m. ; when might the whole be paid at 
oepaymtiUP 
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THE STOCKS. 

At anj time when Gh)Yemment cannot obtain monej bj ordinirf 
taxation, equal to the exigencies of the State, it oontracta a loaiiy at 
Bomejixed rate of interest, making an entry in the Bank books fliat 
each lender owns so much of the National Debt as stands opposite 
his name. When raising a new loan Grovemment adrertiaea that it 
is willing to borrow the amount in certain specified sums, at a oeitafai 
fixed rate of interest ; and intending lenders forward tenden of tbe 
sum in cash they are willing to pay to become a national ereditcr, 
for each £100. The amount of Stock one posseaseB can be nld or 
transferred like any other property, the pnxdbaaer havini^ liia luone 
entered in the Buik books, and reoelTing the osoal Amtf-ftmrlf 
interest, or dividend, as it falls due. The whole amount of money 
borrowed by Government, and on which it g^uarantees interest^ ii 
called the Natiokal Debt.* 

Borrowed at yarlous rates of interest much inoonvenienee aioae in 
consequence, and an average rate (3J) was made in 1757 by Hie 
" Conaob'dated Annuities Act ; " hence the term '* Consols." In 18S1 
the late Sir R Peel reduced the interest on £140,000,000 of tiie 
National Dsbt from 5 to 4 per cent. ; and in 1824 a further zedaoliOB 
was effected on a portion of this Stock from 4 to 3^ per oent. At fiw 
present time the rates are 3|, 3, and 2} per cent. 

Exchequer Billa are a kind of Prtnniasory Notes issued by tt6 
Exchequer to meet some temporary expenditure unprovided fat ia 
the Annual Estimates, the interest being usually 2d, per oenl p« 
day. When afterwards it is found inconvenient to pay them (A 
they are "Fimded," i.e.y converted from a floating to a permanent 
debt. Hence a holder of Government Stock is said to haye money la 
the Funds, It is obvious that if the rate of interest for money ia 
mercantile transactions, and the stability of the State zemamed 
invariable, the price of £100 Stock would remain the same; bntw 
the value of money, like the value of any other property flueteatei, 
and as the most stable Governments are subject to politioal perturbi- 
tions affecting their credit more or less, the price of Stools Tariea 
from time to time. Notwithstanding the enviable stability of ilia 
British Empire, the announcement of the Mutiny at the Nore^ ICav 

* The Bank of En^and, projected by WflUam Fftterson in 1793, was r'tt i M ti^ 
the f oUowing Tear, and lent at 8 per cent, its capital, oonaiating of £1,900l000, to tt» 
Goremment, them greatly embanaaaed. This sum, with 8 «*iiHA"T to whiahtitf 
£1,800,000 belonging to the London merchants, irhioli Chatlea IL #tt fd wi 
appropriated in 167S, oanstitated the original National DtU, whiA faii ssiiil h^ 
time to time. For instance, in the toniblestranle against the flntNapQleaB.W 
^p«Dd0d about 660 millionB\ and the Bii98ianWar,1864-ft,eofltflie QofjiiHWI 
Moaat 90 wiUiooM% 
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1798, was followed by an extreme depression of the 3 per cents, to 
47^. When trade is dull, there is a dlsinolination to employ capital 
in new enterprises, money is likely to He in Bank, the rate of interest 
to become very low, and the Funds to rise. On the contrary, when 
trade is flourishing, a speculative spirit pervades society, money ia 
usually invested wiUi cheerfulness, and the Funds are likely to fall. 
If, however, dull and depressed markets continue for some time, 
money will gradually become crippled in circulation and even scarce, 
giving rise to a feeling of discontent, which results in a general fall 
m the price of all Stocks. As a seller of Government Stock or of 
shares in public companies is not likely to know a purchaser, and a?. 
certain formalities are necessary to render the transfer legal, a nimi- 
ber of persons called Stockbrokers* devotes their time to this class of 
acenoy, charging 2«. 6d. for the sale or purchase of £100 Government 
Stock, 10«. per oent. on the price of Hallway Stock, and a sum fixed 
by the Stock Exchange for the sale or purchase of shares depending 
on their cash value. In most companies, with the exception of 
Bfulways, only a portion of the capital is actually paid by the Share- 
holders, say £10 or £20 out of £50 or £100, and on this sum the 
interest is of course always calculated. Every shareholder, however, 
is liable, in the event of the company becoming insolvent, for the 
remainder of the unpaid capital on his own shares, or at least for so 
much of it proportionately as will liquidate the company's debts. It 
is evident that such apractice, within certain restrictions, combined 
with a wealthy and efficient directorate, is calculated to inspire con- 
fidence in a company. When a company has been some time in 
operation, and when its business has become moderately developed, 
an increase of capital, in most instances, becomes necessary. This 
increase can be effected by making a '^call" on the shareholders to 
pay a certain sum on each share, or by issuing a number of new 
luiiires at a price considerably below what they would bring in the 
open market, to each shareholder, giving him one new share for every 
three or four old shares in his name. When Kail way and some other 
companies have expended all their capital, and require more money, 
they usually raise it by what are called preference shares, /.<?., they gua- 
rantee the payment of their interest by a first charge on their earnings. 
Additional capital is often raised by giving the lenders still greater 
seeurity, such money being usually termed debenturesy obligations, i'C. 
Hence it frequently happens that the capital or paid-up Stock of a 
company consists of several distinct portions, some of which are 
▼Hhiable, and others almost worthless. Irrespective of the causes for 
vftiiation in price of Stock, above enumerated, may be mentioned the 
approach of the time for the payment of the half-yearly (or in the 
case of some good mines, &c., the quarterly) dividend to which the 
irurchaser is entitled if he buy before a certain date. Dividends are 
luaally paid to the shareholders by cheques or orders on the company's 



• The wisdom of our forefathers rendered " Stockjobbing" ill^al, i.e., buying 

Dd telling for a xiae or a fall, without contemplating an actual purchase or sale^ 

but merely receiving or paying the "difference" on tkie "«jcco\fliV* ^k^^>«\mSel 

aoean twice in every montb. But the restrictiona were Tem.oN%dk.\f^ ^.^^Ass^^ ^^ 

ciFsirliMmBDt passed eeveral yean ago. A buyer lox a x^ \a \«cca»^ ^ ''''Xssi^ 

■ad one farafaUa *' hear." The *' account" in ConaoVaiamwoftiii . 
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bankers ; and in case of Foreig» Loans, whicli are asnallj payab't 
after a certain period, there are coupons attached to tlie iomd^ oaA of 
which becomes payable half-yearly, according to date. 

DiYiDBNBS.— The dividend is the amount of interest paid on stetk 
3r shares : hence when the time of its payment approaches the stoekt 
will rise : hence also the meaning of the letters. ' Ex. Div? or * x. cL' 
^exdosive of dividend), which are attached to the price of shares ia 
aewspapers. When £100 stock seils for £100 cash, it is said to bo it 
var ; when it sells for mare than £100 cash, it is at a premtitfii; aad 
when it sells for less than £100 cash, it is at a dUcounU 

In Ireland, when a person buys Government Stock, he must pqf 
the seller the portion of dividend that has accmed since the previooi 
^ime of payment On the 3 per cent, consols, the dividends are paii 
ya 5th January and 5th July, and on new tfaiees on 8th of April ud 
iSth Octobar. 

Xft8. Purchases axd Sales op Stock. 

Ex. 1. How mach stock can a person purchase in the S per oNtfc 

At 92^ for £6457 10«., brokerage included? 

Here £92^ + i (the brokerage) <« £92^, the oom which will porehaA 

^ , £6457 10 X 100 
£100 stock: then 5^7 •» the amount which am be parehiiM 

by redneing the two mixed numbers, 6457} and 92:} to improper fin» 
tiono, and writing the denominator of the former below and that of ftl 

latter above the lmc)» ^^^ * ^ "" ^"^ «35 x 2 x 100»£700a. Amm. 

By tlattment^ 93| : £6457 10::£lOO : £7000. 

Ex. 9. How much will 2. person receive for £7000 in the 9 pv 
cents, at 92{, brokerage ^ per cent.? 

Every £iOO stock will realise £9Sj-f v^ne brokerage) •■£9Sft te 
£7000x92^ ^00Qxl85 

100 '"~i^3(~-^^^®^-^^"5- ^^ 

xxxvin. 

Find the amount of stock which can be purchased by invfediig>— 
1. £6802 in the 3 per cents., at 76. 
'?. £6129 in the 4 per cents , at $5^. 
3. £5048 in the 3^ per ce!its.« at 78|. 

4. How many shares can be purchased in the Midland railwqr te 
114701 10«., atl48^ 
J. How many Bank shares can be purchased for £4M0 at ^\t 
/'."fkonge i per shnro? 
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; Find haw maeh tterling money irill be realiMA hf ftiUHf >-» 

6. £1850 in the 3j per cents, at 87}. 

7. £1200 in tbe 4 per cents, at 92{. 
i. £1550 in the 3 per cents, at 75$. 

9. £4770 Bank stock (£10 shares) at 35j, brokerage (^) ipftojij, 
10. £6850 in railway shares, at 76^ per cent. 

fl 

&ft9fe InCOIOB of ImrESTKENTS. 

1^ 3. Wbat yearly income will a person secnre by inTMtiag 
(1991 15». in the 3 per cents., at 96| ? 
p6re 96} gives £3 income, whence 96| : 1991} : £9 

771 . 7967 



8 " 4 






1( 7967 ^ 47802 . . . 
77l ^ TT* ^ » yy^ «£6S. Am. 

Bs.4b How mnchshonld a person inTefltiiitii«9| pit f4M.ttlTI^ 
IT MMre &ii ideome of £154 ? 
ETery £78 invested secures an income of £3 lOt.: hctM^ 

£3 10: £154 ::78 

2 2 

44 k 78 -£3432. Ans, 

What income l^ill arise from investing i^ 

11. £2560 Ss. 9<f. in the 3 per cents., at 72^. 

12. £2392 16«. 3d, in the 3 per cents., at 73|. 

13. £3963 4». O^d. in the 4 per cents., at 98|. 

14. £4374 12«. 6cU in Railway shares, paying 5 per cent.* at IlOji 

15. £1 128 Ss, 9d, in Union Banks, at 28], including brok«rdge, and 
paying £2^ per share. 

X50. Rates of Interest. 

Ex. 5. What is the rate of interest when the 3 per cents, are 
It 80? 
Hera £80 givee £3: hence £lOO will give 

100x3 300 ^, . 
80 80 * 

What rate of interest pet cent per annum will be received b^ififlBt- 
iig:— 

16. In the 3 per cents, at 84 : 4 per cents, at 90. 

17. In the 3^ per cents, at 88 : 4 per cents, at 96. 
|8. In railway 5 per cent preference shares, al \0^ 

19. In £iO shares Bank stock, paying 12 pet ^^nX^ aX V^» 
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161. The transfers of stock may be worked by Com] 
Proportion, as below. 

Ex. 6. A person transfers his capital from a 3i per cent 
at 77 to a 4 per cent, stock at 93| : find tlie increase or deore 
cent, in his income. 

3i: 4:: 100 
931 : 77 

Here we take i 

A A lAA n A ifiAA ^^ fi™t income. 

4x//xl00x2x2 1600 v i_ * . * 

^ =s j)4.L. °y transf errmg fro 

/ X /^/ 17 * to a 4 per cent, s 

17 person must incre 

income if the prices of both be the same ; but he pays 93| f o 

per cents, and only gets 77 for the 3 per cents., consequeni 

income will be less in the ratio of 93i : 77 ; hence the reason 

•totement : in every case the income will be in an inverse ratio 

prices of the stock. We find 94^ his income after the in 

therefore he loses 100 — 94 jV ^ ^tf p«r cent. 

Ex. 7. A person sells £7300 out of the 3 per cents, at 9i 
invests his money in railway 5 per cent, stock at £106 13s. 4d. 
how much his income is increased. 

£7300 X 3 

First income « • £219 

100 
S s 5 : : £219 
106) : 96 

3 

cr^ X / X 219 X ^ 657 

— - £328 10s. 

jr X ^X0 2 

10 
2 

/. Increase in income - £328 10s. - £219 » £109 lOs. 
The reason for this statement is precisely the same as that gin 
the statement of the previous example. 

Ex. 8. What must be the market value of 6 per cent. 8t( 
order that after deducting the income-tax of 6d. in the pound i 
yield 4) per cent, interest ? 
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4i : 5 :: 100 In this insUnoe, if we 

240 :234 bought £100 stock for £100 

J'^SxlO^x;^ 1300 ca8b,wewo.^dreceive6per 

. „ 10$L^ jifis, ^^^^- interest ; but siuce we 

;^x^ - 12 * only receive 4| per cent 

12 1 interest, the price of £100 

;tOck must be more thao £100 cash ; hence the reason of the first ratio 

i^ : 5. But in order to be able to afford to pay the income-tax we 

oast pay less for the stock in the ratio of £1 to 19s. 6d. or 240 : 234* 

Ex. 9. '* Compare the rates of interest obtained by a person in- 
festing in the 3 per cents, at 82} with that obtained by investing the 
ame sum in the 3^ per cents, at 93^." 

3 
Interest of £1 in the 3 per cents. » — 

82i 

31 
M ^1 f> 3i „ «■ — 

931 

3 3i 6 7 17 15 

/. Required ratio =- : =* : 6 x /^/ : 7 x y#^ «. 

82i 93i 165 187 

2 6 

? X 17 : 7 X X/ - 34 : 36. 

Ex. 10. In a certain railway the total capital is £700,000 : in ad* 
lition to which the company borrows £98000 preference shares at 5 
per cent., and £60000 debentures at 4f per cent, per annum. The 
annual receipts are £95208 6s. 8d., and the expenses are 60 per 
sent, of the receipts : what dividend will the shareholders receive 
after laying aside £1,000 as a reserve fund ? 

2 57125 

i^^mm 114260 

100 : (100 — 60) : :96208i : 

/jz^x3 8 

1 
•>> 38083^ cash after deducting the expenses. 

Interest of £98000 at 6 per cent. -^ £4900 

„ 60000 at 4i „ - 2850 

Reserve . . • « -* 1000 

£8760 
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JEJucation and Constalmlary Offices, 

26. When the 3 per cents, are at 89|, how much can be bought £» 
^MO* ^Il6wiDg for commission ^ per cent upon the stock bought! 

21. A person irho has £2954 iu the 3 per cents, at 80^, transfers his 
egpit^I into th^ 4 per cents, at 98 : find the alteration in his income. 

32, When the 3 per cents, are at 91 1, find how much can be bought 
for £540, allowing ^ per cent, for commission upon the stock bought 

2S. A person sells £5000 consols at 94|, and on their rising he stfi 
£5000 more at 95§; on their again rising, he buys back tli£ whale 
£10000 at 96. What does he lose on the transaction? 

24. A person sells out of the 3 per cents, at 96, and inyests hli 
money in railway 5 per cent stock at par: find how much per cent 
his income is increased? 

Inland Revtniae. 

25. A person sells £7500 railway stock, which pays 6 per cent at 
ISO, and invests half the proceeds in the 3 per cent consols at 96, and 
flie other half in the South Eastern stock, which pays 5^ per ocat it 
90. How is his annual income affected? 

Various Departments. 

26. A person who has £1475 in the 3 per cents, at 75^, transfers it 
to the 5 per cents, at 1 10|: what is the alteration in his income? 

^7. A person invosts £9075 in the 3 per cents, at £90}, and on their 
XWa^ to 91 transfers it to the 3^ per cents, at 93} : how is his lumaal 
inejQtnie effected ? 

28. If the 3} per cents, be at 91, how much must I invest in them 
in order to have a yearly income of £932, after paying 7dl in the 
pound income-tax ? 

29. A person invi^ts £9075 in the 3 per c«it8, at 90}, and on their 
rising to 91 transfers it to the 8| per cents, at 97} : what increase does 
he make thereby in his annual income ? « 

3a A person sells £6000 3 per cent consols at 92}, and inTesti .. 
this sum in railway stock, paying 5} per cent at lOS^. V!n4L \0m Ui 
income is aflbeted (neglecting fractions of a penny). 

Admhrnthf, 

SI. A perMm sells £8000 3 per cent consols at dS{, and in^etti te 
proeeeds in r^way shares (paying 5 per oent) at 103 : liow much Is ' 
nia tn cciii e increaied? 
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Various Deparimenta. 
92. If a person buy 3 per cents, at 92, and after receiving 6 months' 
dividend, sell ont at 93, paying ^ per cent, brokerage in each case, 
what rate of interest per cent, per annum has he for his money ? 

33. A person invests in a compaDy at such a price that when the 
annual dividend is 48. 9d. he gets 5 per cent, for his money ; find the 
rate of interest per cent, when the dividend is only 2s. 9d. 

34. A person sells out of the 3 jier cents, at 86i, and gets £3400, 
if be invest one-half this sunn in the 4 per cents at 97, and the re- 
mainder in the 3]^ jier cents at 94, find the alteration in his income. 

3^. A person pays on 1st January, 1867, £100 for 50 shares of £5 
e%ch in a Joint Stock Company; on 1st February, 1S68, he pays a 
B^ of 10s. per share, and on 30th June, 1868, the company is wound 
up, wben he must pay a call of 15s. |>er share. Find how much he 
Idsei if, instead of this, be bad placed bis money at interest at 5 per 
D^nt. per annum. 

^. What suDi would be saved annually if the interest on .a public 
iebt of £8000000 were reduced from 3i per cent, to 3 per cent. ? If, 
bi eonseqnence, the price of this stock fell from 101 to 95}, bpw 
Biach would the whole property of the fnndholders be diminished ? 

87. A company, whose capital is £2500000, pays 6^ per cent, per 
(uumm to its sluureholders, clear of income-tax at 4d. in the pound ; 
Snd the total annual receipts, the expenses being 60 per cent, of tbo 
grots receipts. 

38. How much must a man invest in the 3 per cents, on the birth of a 
shiid, that the stock and accumulated dividends may amount to £10000 
Hrben the child comes of age, if he buy at 92| and sell at same price ? 

39. " A landlord has an estate that brings him in £'J,000 a year ; 
!>ut this income is liable to deductions for rates and repairs to the ex- 
^t of 15 per cent. : if he sell the estate at 24 years* purchase on the 
j;roas income^ and invest in the 3 per cents, at 97^, how wi4 bis in- 
some be affected f 

40. A person has £500 a year from shares in Water Works, which 
pay 10 per cent, dividend ; be sells so many of these shares at a pre- 
ninm of 50 per cent, as when the proceeds are invested in the 3 per 
Bents, at 90 bring him £200 a year ; what income has be from the 
remainder of his shares ? 

41. The receipts of a Bailway Company are apportioned as follows : 
18 per cent, for working expenses, 10 per cent, for the reserve fund, a 
j^naranteed dividend of 5 per cent, on one-fifth of the capital, and the 
remainder, £32000, for division amongst the holders of the rest of 
fche stock, being a dividend at the rate of 4 per cent, per annum ; find 
^ capital and the receipts. 
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42. Compara the 3 per cents, at 89|, and nilwmy shares paying 5 
per cent at l02f ; compare also Midland Bailway shares paying?) 
per cent at 149| and North-Easterns paying 9 per cent, at 180|. 



PROFIT AND LOSS. 

152. When m person sells sm article for the same monej 
which he paid for it> he has no profit : when he sells it for 
twice its cost he gains * cent, per cent.* If an artidfi be 
sold for half as mnch more as was paid for it^ the gain isSO 
per cent, that is, £50 on CTery £100 of outlay : if sold for 
one-fonrth as much more than its cost the gain is 25 per 
cent, and so on. It is also evident that, if half the nomber 
of articles be sold for what the whole cost, the gain on them 
is ' cent, per cent' If three-fonrths the number of articles 
be sold for what the whole cost, the gain is 83} per cent; if 
% of the number, the gain is 25 per cent : if |, it is 66} per 
cent., and so on. 

The method of solving questi<ms in this rule will be an" 
derstood from the following examples. 



Ex. 1. A person haTing dC5704 ISx. 4^ lays oat oiie>tlurd in goodi, 
whidi he seDb for £231S 5s. lOdL : how much has he at last, and ho« 
uneh has he gained ? 

£ 9. d. 
From 5704 18 4} his capital 
Tske^of it»190l 12 9} 

Cssh remaining bSSOS 5 7 



Selling- price of goods » 2316 5 10 
First cost of same »1901 12 9} 

His gain « 414 13 Oj 
capital «r5704 Id 4^ 



/6119 11 5 sum he has at last iiai 
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Education Office (^London), 

Ex. 2. If 20 lbs. 4 oz. of tea at 5s, lOd, per pound be mixed wHh 
46 lbs. 6 oz. at 4t. 3J. and 35 Ibe. 6 oz. at 6«. SdL and the mixture be 
sold at 6s. per pound, irbat will be the gain or loss, and what the gain 
nr loss per cent ? 

£ t. d. 

20 lbs. 4 oz. ® 5s. I0d.mm 5 18 1^ 
46 lbs. 6 oz. @ 4«. 3d. -> 9 17 1} 
35 lbs. 6 oz. (^ 6«. Bd, »11 15 10 

102 lbs. prime cost of »27 11 Of 
Again, 102 lbs. @ 6«. »30 13 

Subtract first cost and the gain is £3 11| 
Tor the gain per cent we have, 

£%7 11 Of : 100 :: £3 o iif 

8 8 

220 8 5 24 7 7 

20 20 

4408 487 

12 12 



53901 5851 

100 



52901)585100 (£11 U Ztf^HUm. 
581911 



3189 
20 

63780(1 
52901 




130548(9 
105802 

24746 



62901 



Customs and Exeise* 

iCx. 3. By selling cloth at the rate of 12s. per jard £15 per cent 
was gained. What per cent would be gained when it was cold at tli^ 
rate of lOs. 6dl per yard ? 



1 73 THE CIVIL SEK7ICE ABITHICETIO. ^ 

Here we have 12 : 115 : : lOj • 

or 8: 115:: 7 : lliiL7=«?5=joo|; 

8 8* 

then 100f^lOO^{Bl2«. 6i. Aug. 

ik the abeve example I2«. and :^1 15 form a ratio, be^^fe ^ej l^tk 
express selling price at the same rate per yard. 

The learner will do well to remember that the .?ain or loss per cent 
Is always calaulated upon the priitu or fast coat 



XXXIX • 

1. How must batter be sbld whicb cost £3 lis, per cwt. to gain 1$ 
per cent.? 

2. A merchant sold 200 yards of dotb for £75, and gained 15 per 
cent ; what did the eloth cost him per yard ? 

3. If 10 per cent, be gained by selling butter at £S 6s. Bd, per cwt, 
what will be gained per cent, by selling it at 7^d, per lb. f 

4. Bought 4 packs wool, at £130 10«. each, and sold the whole at 20 
per cent, profit ; what was the selling price per pack ? 

5. A person sells a horse for £60, and loses 20 per cent, while he 
should have gained 1 2 per cent. | bow much did he pay inw the horsey 
and what is his entire loss? 

6. If I s^U cloth at 1$«. per yard, and lose 10 per cent, what should 
be the selling price per yard to gaiQ 18 per cent ? 

7. What is gained by selling 178 cwts. 2 qrs. 14 lbs. of beef at ^^d, 
per lb., which \ras bought at f2 ]3«. 4d, per cwt ? 

8. By sellmg 178 cwts. 2 qrs. 14 lbs. at 6^d. per lb., I gain 13} per 
cent ; what was the first cost of the whole ? 

9. How much goods bought at 7ld. per lb., must be sold at a gain of 
£6 ISi. 4dL per cent, to gain £63 12s. 3dJ 

10. Bought 500 stones of sugar upon which I gained £14 1 Is. Sd,, 
and found I had gained \^ per cent ; what was my buying and 
selling price per stone ? 

1 1. If 23 lbs. at 2s. are mixed with 27 lbs. at Ss. and the mixture k 
tdd at 2«. 9dL per lb., what is the total gain, and what is the gain per 
ecnt on the money laid out 9 

12 (a). A merchant bought $0 yards of cloth, 1} yards wide, at 15f. 
per yard ; but the cloth having been wet, shrunk 5 per cent, in length 
ABii if W Mirii. a nindi^ At wJut rate per eqnare yaid mast be sell 
tb» HjnijI^Miflir i0 gain 12 per oent on hit outlay f 
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Various Departments, 

ly selling an article for £9 10«. the seller losef 6 per cc|it m^ 

ay ; what would be his loss or gain per cent, if he sold it for 

r. 6d ? 

\. grocer buys 3 cwts. of sugar at 5d. per pound, and 7 ewts. 9t 

e sells 5^ cwts. at 5^d, per pound ; at what rate per pound must 

the remainder in order ^to make 50 per cent, on his whole 
} 

\. person buys teas at 3«. and 4s. the pound, and mixes them in 
portion of 4 to 7 ; what will he gain per cent by selling the mix- 
4«. 2d. per pound ? 



AVERAGES AND PERCENTAGES. 

• ' An Average is a mean or modiutp of two or more 
ties,' and is usually found by dividing the sum of the 
ties by the number of them. A percentage is a com- 
n of the g%ins or losses in trade, the increase or de- 
in population, &c., with 100 as a common standard. 

Education and Constabulary Offices, 

[, Find the average of 17 J, 25j, 962, iq, q, 42}, 56 ; and eat- 

le fractional part decimally. 

17j 
25j 
96i 
10 
4) 

56 

2471-247-875 
I 247*875 -r7 the number of quantities»S5'4107l4285 4n9^ 

I, In a certain office there is one persoQ reeeiflag ^2000, two 
M^ive ^^OD«acb, six who reeeive i?400, twelve who receive 
icb, and eighteen who receive :^90 each s ythat \» ih« fv«nige 
of atfid penppa^ employ^ in the qt^ ? 
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The total salaries of all is 
iSl0620, and the total number of 
persons employed is 39 ; hence 
the reason of the annexed opera- 



tion. 



I x 2000-3000 

2x1100-2200 

6x 400-2400 

12 X 200-2400 

18 X 90-1620 



89 



89)10620 

78 C£279U.\^Um 

282 
273 

90 

78 

12 
20 

89)240($ 
234 

A 
12 

89)72(1 
39 



83 

— ( 
89 



») 



India Office. 

Ex. 3. In 1858 the ralue of £100 tithe rent charge, reckoned on the 
average price of com in the 7 years immediately preceding, was £105; 
in 1859, reckoned in the like way, it is 3 per cent more. If it weiv 
reckoned on the price in 1851 only, it would be but £69. What woold 

it be if reckoned on the price in 1858 only ? 
seven years. 
1851' 



1852 
1853 
1854 
1855 
1856 
1857J 



>£105 average. 

Total for these seven years— 105 x 7— £785. For tKe 
year 1851 it was £69 ; therefore fbr the other six yean the 
total was £735-£69-£666 (1852—57 inclnsiTe). 

Again, total for 7 years (1852-58) - 108 x 7 - 758 ; 
the averace for 1858 = 756 - 666 « 90. Ans. 
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Ex. 4. The populations of 3 towns in the year 1841 were 20325, 
41304, and 6117; and in the year 1851 they had increased respectively 
0, 10, and 12 per cent. ; find the average population of the 3 towns in 
1851. 

X;zl/X5 X 109 813 X 109 

The population of the first in 1851 was « -* 

22154-25. 

41304 X 110 

The population of seoond was =• 413*04 x 110 « 

100 
45434-40. 

6117 X ii% 6117 X 28 
The population of the third was 



6851-04. 



m 26 



Then 22154*25 
45434-4 
6851*04 



3)74439-69 Total population in 1851. 

24813-23 Average pop. in 185}. AiiB. 

£x. 5* '* A merchant sells 49 quarters of com at a profit of 7 per 
cent., and 84 quarters at a profit of 11 per cent. ; and if he had sold 
the whole at a profit of 9 per cent, he would have received £2 10s. 9d. 
less than he actually did; what was the price he paid for the com ?" 

We have seen (Art. !|L52) that an increase in price corresponds to 
an increase in quantity. Now, increasing 49 qrs. by 7 per cent., we 
have : — 

49 qrs. x 107 

= 52-43qrg. 

100 . 

Increasing 84 qrs. by 11 per cent., we have : 

84 qrs. x 111 

« 93-24 qrs. 

100 

Again increasing (49 + 84), according to the condition! of the 
question, 9 per cent, we have : — 

133 X 109 

49 + 84 = 133, and = 144-97 

100 

Kow, the sum of the first two results should exceed this result by 
a quantity corresponding to the decrease in price, that is 
(52-43 + 93-24) - 144-07 « 14.307 - 144 97 = 7 = £2 10s. Od. 



1S8 THE CIVIL SERVICE ABITHMKT?0. 

Therefore £2 lOs. 9cl. » -^ of the price per qr, 

£2 10 9 X 10 £25 7 6 
V Ans, = = «. £3 128. M. 

7 7 

£z. 6. *'II the increase in the namber of male and female crimi« 
nals be 1*8 per cent., while the decrease in the number of malet aloQe 
is 4*6 per cent., and the increase in the number of females is 9*8 per 
cent., compare the number of male and female criminals, respee* 
tively." 

Every 100 male and female criminals increased to 101*8 ; but eveiy 
100 males decreased to 100 - 46 = 95 4, that is 101*8 - 95*4 » 6*4 
below the per-centage average. And every 100 females increased to 
109*8, that is 8 above the per-centage average. In order to make the 
increase counterbalance the decrease, we must have more males than 
females in the ratio o£ the differences just fouAd; that is males; 
females : : 8 : 6*4 = 80 : 64 or 5 : 4 

XL. 

Education Office CDublin) 

I. If by selling wine at I5s. per gallon I lose 10 per cent, at what 
price must it be sold to gain 15 per cent ? 



Tht following have been proposed m Education Offices (EmgUmd 
Ireland) and the Coneiabuhry {Ireland), 

2. Find the average of IS, 27, 0, 32, 106, 86 ; and express tiie flrao- 
tieaal part decimally. 

8. The population of five parishes being 1236,452, 864, 516, and 
3430 respectively, find what the population of a sixth parish must be 
in order that the average population of the six may be 1256*5. 

4. A person has J of a ship worth £3484 which is insured for 91 j per 
cent of its real value ; what would he lose in case ef tht thip btiag 
lost? 

5. The population of S towns in the year 1841 were 21326, 42324, 
and 6706 ; and in the year 1851 it was found that the first two had in- 
ertased 12 vA 10 per eetit respectively, and the last decreased 18 ftt 
cent ; find the average population of the 3 towns in the year 1851. 

6. If a person sell^ 22 articles for the same money which he paid for 
96; what does he gain per cent on his outlay ? 

7. Find the average of 13, 27, Q, 49> 72, 86 ; and ey^prefil <h« 
tional part decimally. 

8. Jf goods which w«re bought at £2 Ssi 10<f. per ovt. 1^ «qj|i 
£2 lU. 4dl what is the gain per cent ? 

'^, If bj selling an articU at £l U. 9d a pound I gaia 16 par 
Ao ax <mJay, what was its i>rlma 



IVTOLUnON. 



IftS 



la What 19 tl^e premiain on a poliej of insaraaee for £9636 \l».Zd 
£2 129, percent? 

11. A groeer buys 3 c^ts. of sngar at 5d, per pound and 7 ewts. s^ 
(L ; he sells 5^ cwts. at 5jdl per lb. ; at what rate must he sell the 
nainder to make 25 per cent, on his oatlay ? 

12. An army lost 18 per cent, of its strength by disease and desertion, 
d then lost 14 per ceAt of the remainder in battle $ the number then 
maioing was 84624 ; of how many did the army originally consist ? 

13. In 1841 the population of Great Britain was 21476000, and that 
Ireland 7310000. In 1851 the former had increased 8*45 per c^nt. 
d the latter had decreased 12-5 per cent. Find the increase percent* 
the population of the whole kingdom. 

14. A ship valued at £14500 is insured at £3 10^. per cent, and her 
rgo, yalued at £32000, is insured at £5 per cent Find the whole cost 

insurance. 

15. Having given the following table: 



figth of RhH- 
j in E/isUod 
In 1S4S*. 


Vanber of 


. , . ■ II 
Miles. 


First Clc Fassengen. 


Second CUuf. 


Third Class. 


435^-5 


6186899 


18844152 


24848312 



Find Cl) the average number per mile of each class. 

16. (2) the percentage proportion of each of the three claaipe^ 

17. What per centage is 25 of 35 ? 

18. What per centage is 210*5 of 21 *05 ? 



INVOLUTION. 

154» If a number be muUi plied hj itself, the product is 
called the second power or square of that number. Thus, 
5 X 6=36 ; 8C is the second power or sq%u$re of 6 : and since 
10x10=100; 100 is the square of 10. The pumbers 6 
and 10 are said to be involved^ and are called reots in re- 
ference to their powers : 6 is tlie sqttare root of 36. 

If the squgre or second j/btoer of any number be tMa\\\- 
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plied by its root^ the product is the third power or cule of 
that number. If the third power be multiplied by the root, 
the product is the fourth power, and so on. 

Thus, 36 X 6-6 x 6 x 6 = 216, the third power of 6 ; and 
4x2-2x2x2 =8, the third power or cube of 2 i also 8 
x2=16, the fourth power of 2. 

The number of times a root is to be taken as factor u 
indicated by an index, which also points out the power 
or degree to which the root is to be involved. Thus 
we say 6«=36 ; 2»=4 ; and 6^=216. 

155. To raise a number to any power, multiply the num- 
ber by itself, and this product again by the number, and bo 
on, until the number has been used as multiplier a time lest 
than the index. The second power of a number when mul- 
tiplied by itself gives the fourth power. The second power 
multiplied by the third gives the fifth, and so on according 
to the sum of the indices of the powers multiplied. 

Ex. I. Raise 8 to the fifth power. 

Here, 8x8b64, second power; 64x8s512, the third powtf; 
512 X 8=4096, the fourth power ; 4096 x 8 ^32768, the fifth power. 

With fractions, raise their ter^is to the required power, 
and write the result as a fraction. Or, induce vulgar frac- 
tions to decimals, and raise the decimal to the required 
power. It will generally be most convenient to reduce 
mixed numbers to improper fractions, before multiplying. 

Involve the following to the powers indicated by their 
indices :— 

XLL 

1. 22% 80». 4. 44", jp. 

2. •04«, 3-5«. 5. 36», ^O*. 

7. 1S», -27*, l-83». 8. tt*. I'. H*. 

9. l-4«, 3 23076d«. ( 7-i72) 

10. ^ ^ 
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EVOLUTION. 

156. Evolution is the finding of rools when any power of 
llicse roots is given. 

The second powers of the first ten numbers are 1, 4, 9, 
16, 2o, 36, 49, 64, 81, 100; therefore all square numbers, 
that is, those whose roots can be exactly found, must end 
either in 1, 4, 5, 6. 9, or 0. 

The sign a/, when placed before a number implies thF.1 
the square root of that number is to be taken : thus, V^S^ 
6; v^ 100=10. 

The extraction of any other root is indicated by writing 
its index within this sign : thus, for the extraction of the 
third root, write, -^ ; ^8=2 ; and ^64=4. 

X57. To find the square root of a number. 

Rule. — 1**. Divide the number into periods of two • 
figures each, commencing at the units' place, proceeding 
towards the left in whole numbers, and towards the right is 
decimals. 

2^ Find a square number equal to, or next less than tho 
left-hand period ; write it under the period, and place its 
root as a quotient figure. 

3®. From the left-hand period, take the number written 
under it, and annex the next period to the remainder for a 
dividend. 

4**. For a divisor, wrfte a after twice that part of the 
root already found ; find how often this number is contained 
in the dividend ; write the quotient figure in the place of 
the in the divisor, as well as in the quotient. 

5°. Then multiply the divisor, thus changed, by the last 
figure of the quotient, and write the product under the divi- 
dend and subtract. 

6®. Bring down the next period to the remainder for a 
new dividend, and double the quotient for a new divisor as 
before. In finding the decimals of a root which has no deci- 
mal figures in the power, annex 00 for ipCT\od\\Tv ^\T<i\3\"5k\R«t^ 
bring down two of the circulalinj; f\ wmycs. 
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10,^9,29 
Trial divisor, 66 9 

— _^327 Am. 
Divisor, 62) 169 
Trial divisor, 640 124 

Divisor, 647) 4529 
4529 



War Department 

Ex. 1. Extract the square root of 106929. 

la this example, first divide 
the number into periods and 
we get 10 for the left-hand 
period. The next less square 
number to which is 9 ; the 
root of 9 is 3, which is placed 
in the quotient Next take — 

9 from 10, and bring down 

69, the next period, to the remainder. Fftr a divisor double 3, whiek 
gives 6, to which annex ; then try how oflen 60 is contained- in 169, 
and place the next quotient figure, 2, both in quotient and divisor, 
multiply 62 by 2, subtract 124 from 169, and bring down the sect 
peri<^d. For a new divisor, multiply 32 by 3 »64, which writt, 640 for 
trial divisor, as before. 

Ex. 2. Find the square roots of 81830116 and 197'739844. 

In both these examples there is a in the root, which is written in 
divisor as well as in quotient 



81,S3,0!,16 
81 

(9046 Ans. 

1804) 8301 
7216 



1,97-73,98,44 
1 

(14-062 Ans. 

24) 97 
96 



18086) 108.516 
10S516 



28*06)17398 
16836 



28122) 56244 
56244 



Ex. 3. Extract the square root of 5 and that of 3|» 



5 

4 

42) 100 

84 



(2-23606... 



443) 1600 
1329 



I ■ 
4466) 27100 
26796 



3|» 

3d 
1 

(1-9148... 

29) 266 
261 

381) 566 
381 



3824) 18565 
15296 



447206) 3040000 
2683236 



356764... 



382S8) 327066 
306304 
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*.e {Contraction). — ^The work may be shortened by diTiding the 
found into half the given number, and from the quotient take 
the part found for remaining figures one less than dia paft 
I. In extracting the square root of a fraction it is ^ften more 
Qient to take the root of both numerator and denominator. 

XLH. 

India Board. 
Extract the square root of 2854*7649. 

Competitive Examinations in Science and Art, ffe. 

pjtract the square root of 40627876. 

262l|. 

Various Departments, 



S^d the BqnUre root of S^Vr* ^^d ^^ *0002S56|. 

33^4*, of -0144, and of -1. 
514^, and of 240168 6049 
49660209, and of 378*30246. 
7-0032, „ 42-0330i. 
1293785. .. -601938271. 



99 
I* 
ft 



ft 

»> 
»> 



»» 



t» 



$f 



18. Extraction of the third or cube root. 

. 1. Find the cube root of 108100397125. 



e first divide the number 

periods of Hn'ee figures 

just as in Numeration. - 

look for the nearest cube 

of 108, the left-hand 

d, which is 4 ; after sub- 

ing its cube we have 44 as 

Lnder. To this we bring 

I the next period, 190 ; 

take 300 times the square 

, that is, 4800, for the 

divisw: then, 44190 di- 

l by 4800 gives 7, the next 

» of the root. For the com- 

divisor take 30 times the 

ous part of the root and 

iplyitby 7-84; tothiaadd 



300x4*-=4800 44190 
30x4x7» 840^ 39823 
a«. 49 



108,190,397,12:. 
(4765 



5689 
49 j 



CC2700 
S0x47x6=84G0^ 
6«- 30 



4367397 
4027176 

34022 L12S 
340:^il2p 



671190 
36 



• 



07972800 

30x476x5- 71400 

6«- ?5 



68044225 
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7* w49 : tbese three numbers added give 5689, 'which multiply by 7| and 
placing the product under the dividend subtract, ar.d bring down the 
next period, and so on. For the next divisor add 840 and 49 and 5689 
and 49, the four numbers connected by the bracket, to which add 00, 
as before, for the next trial divisor, 662700. Every sueeessioe divisor 
is found in the same manner, and the work will stand as in the ex- 
ample. 

In extracting the cube root of fractions we proceed in a 
similar manner as in finding the square root ; add three 
cyphers for decimal figures, and three circulating figures if 
the fraction be a circulator. 

XLIIL 

Extract the cube root of: — 

1. 356853433357. 

2. 915215-787829. 

3. 673834153663. 

4. 5164151. 

Constabulary, 

5. Extract ^25 to 3 places of decimals. 

Various Departments. 

6. Extract the cube root of 134217728. 

7. „ „ 12167. 

8. „ „ 228099131. 
». „ „ 493039. 

India Office. 

10. Extract the cube root of 1194389981. 

11. Find the cube root of 233744896; and also the cube root of the 
last-mentioned number multiplied by *027. 

12. If the solid content of a cube is 37 feet 64 inches, find its sa^ 
face, and the cost of painting its outside at 1 *4s. per square foot 

13. Find the value of : -v/l|+ ^37^- 9+ ^1249 + — — l±i= 

14. Simplify the following: 

y/V44+ v/30i- yi607HL+ ^244-140625. 
* 343 
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PROGRESSIONS. 

159. When several numbers follow one another in regu- 
lar order by the addition or subtraction of the same number, 
they form a series or Arithmetical Progression, 

Thus 5, 7f 9, 11, &c., each successive number increasing 
by 2, form an increasing series : and 12, 9, 6, Btc. each 
Bucoessive number being 3 less than the preceding, form a 
decreasing series. The number added or subtracted is 
called the common difference, 

160. To find the sum of an Arithmetical Series, 
Rule. — Multiply the sum of the extremes (the first and 
last terms) by half the number of terms. 

Ex. 1 . If the greatest term be 27, the least 3, and the number of 

terms 7, what is the sum of the series ? 

27 
3 

Sum of extremes •« 30 ; then -r-^ » 15 x 7 « 106 Aiu. 

161- To yind the Common Difference, 
Rule. — Divide the difference of the extremes by one lesd 
than the number of terms. 

Ex. 2. The extremes are 2 and 39^ and the number of terms 13. 
what is the common difference ? 

39^ 
2 

Difference of extremes » 37^ 

13 — 1 » 12 one less than number of terms ; then — t «> 3} the com* 

12 

mon difference, and the series will be 2, 5|, 8^, &c 

XLIV. 

1. Find the sum of the series when the least term iff 8» the greates' 
3C\ and the number of terms 10. 
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2. If the extremes be 6 and 42 and the number of termf 7t vtaat k 
the common difference ? 

5. The least term is 3, the greatest 9 ; find the sum of the serieii thtt 
number of terms being 9 ? 

4. In the last question what is the common difference ? 
fl. The sum of the series is 54 and the extremes 7 and 11 s what it the 
common difference f 

6. Find the sum of 15 terms of the series 5*2, 6*1, 7, &c 

7. Find the sum of 22 terms of the series 1« I'd, 1*6, I'd, &e. 

8. Determine the common difference of a series the sum of whisk ii 
16*714285, the number of terms 8, and the last term 3. 

162. In a Geometrical Progression the numbers increase 
or decrease by the multiplication or division bj a namber 
called the ratio. Thus 3,6=3x2^ 12«6x2, 24-^11? x 2. 
is an increasing series. On the contrary 64, 32 *■ 64*8, 
16*=32-j-25 8=l6-*-2, is a decreasing series. 

163. To find any term of a Geometrical Series, 

Rule. — ^Raise the ratio to a power indicated by one less 
than the number of terms as index, and multiply (divide io 
a decreasing series) the least term by the product 

Ex. 2. The common ratio is 3, the number of ten&s is 7, aad one 
extreme is 9; to find the other. 

Here 3* ^ 729 ; then 729 x 9 » 6561. Am. 

In this example the fourth term will be 3'x9»27 x9-b24Si in 
like manner any other term may be found. 

164. To find the sum of a Geometrical Series. 

Rule. — Divide the diflerence ot" the extremes by one less 
than the ratio ; then add that quotient t6 the greater ex- 
treme for the sum of the series. 

Ex. 3. Given the extremes 7 and 54432, and th^ ratio ; teijnlred 
the sum of the series. 

IIere54432-7»54425: then 54425 •^ 5 « 10885, and 10885 + 54432 
-65317. Am. 

9i The ettremes are 3 and 117^ the common ratio 2 J, vhitt is tk» 
sum of the 89ne8 ? 
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- 1€l In Ifte sk>te what is the fourth tenn? 

11. The first term is 4, the number of terms 6, ted the dcMtoMB 
fado 4 ; ram the series. 

12. What is the fifth term in the last example ? 

13. The ccimmon ratio is *d, the first term 27, and the nwmber of 
terms 7. what is the sum of the series ? 

14. What is the fourth term in the last question ? 



COMPOUND INTEREST. 

ISSm To find the Compound Interest 

&tfLE.— I. — 1^ Add the interest due at the end of each 
jear to the principal that produced it. 

2* Consider this amount ad principal for the next jear^ to 
vrhioh add its interest^ as before; and so on^ until the «ttd 
of the given time. 



E& 1^ What lA the amewt of £700 in 4 years, at H per oeftt» 
pewad interest ? 

Bjf VecimaU. £760 it thi first principe,U 

760 ^-B 38 first year*8 interat 

7l9x05«k 88 -i— ^ 

-'— ^ 79% U the second pirintijMiL 

t98 .j^«> 39 IBs. second yearns inteten. 



79tA-05'te>39'9 



837 \Sa, 19 the third principal 

837*9 ^« 41 17 lOj third year's interest 

837*9 X *05- 41*895 879 15 10j( is the fourth pHneijmL 
^» 43 19 B^fourth year's interest 



879*795 



879*795 x*05» 43*98975 £923 15s. 6^ amount tn four y$itr$. 



923*78475** 
£923 I5s. 8'34</. Ans. 

iThtf int6t6M b^ibg 5 per cent -we take ^ of the prmcipat. It is 
necessary to remark that if hen the payments are made ha(f-j/earki we 
most tnbstitate the word *half-year ' for * yeax* Va xYia roi^t* 
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166. Rule.— IL — 1^ Find the amount of :S1 forajear, 
at the given rate, by simple interest. 

2^. Involve this amount to the power indicated bj tiie 
number of payments as index, and multiply the result by 
the principal for the compound interest. 

The same example, £760 for 4 years, at 5 per cent 
Here, £l amounts to £l05 at the end of a year, for 1 x -06 + 1 — l-OS. 
Then 105* « 1*21550625, and £760 (the principal) x 1-21550625- 
923-78475 s£923 I5s. S'34d. the Ans.f as above. The compoond 
interest is £923 15«. 8'34(/.-£760»£l63 xo3. 8-34d 

Various Departments. 

Ex. 2. What will be the amount of £825 at the end of two yean, it 
4 per cent, per annum compound interest, the interest accruing uuehal^ 
yearly? 

The amount of £l in half a year, at 4 per cent per annum ■'1*02 : 
then by Rule II. 1-02* « 1*08243216 : then 1*08243216 x £825 - 
893*006532 « £893 Os. 1*56768(/. Arts. 

Reason of Rule II. — 1°. The amount of £l for a year is 1 -OS, 
and since any two principals must be proportional to their correspond- 
ing amounts, for the same time and at the same rate, 

£l principal : 1*05 principal for second year 11 1*05 amount of £l in 
a year : 1*05 x 1*05 the amount of £1*05 in a year. Again, 1 : 1*05 
::l*05 X 1*05 : 1*05 x 1*05 x r05, the amount of £l for three years, 
which is the product of three factors, each factor being the amount of 
£1 for a year. 

2^. It is erident that £l : its amount for any time :: any other 
principal : its amount for the same time. 

167. To find the present worth of any sum to be paid 
hereafter at compound interest. 

Rule. — ^Divide the given sum by the amount of £\ for 
the given time and at the same rate. 

Kx. 1. What sum will amount to £347 5«i 9</. in 3 yeara^ at 5 per 
eent. compound interest ? 
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The amount of :ffl, at 5 percent, for 3 years, is 1*05' » 1*157625: then 
£847 5«. 9dl-^l'1576257>£S47-2875-M157625«£300. Arts. 
RBASON.-=-The reason is erident from 166. 

Ex. 8. Find the compound interest on £4500 for 3| years, at 4 pc7 

cent per annom. 

1*04 amount of £l for a year 
104 



416 
1040 



1*0816 amount of £l for 2 years 
1*04 

43264 
10816 

1*124864 amount of £l for 3 years 
1-02 „ „ i a year 



2249728 
11248640 



V14736128 amount of £1 for S| yeais 

73680640 
58944512 



663*12576(i( 
2«^ 



2*515S 
12 

6*1824 
.\ Aju. Required «£663 2g. 6*18S4d. 

XLV. 

Find the amount at compound interest of: — 

1. £240 in 4 years at 3 per cent per annum. 

3. £550 in 4 years at 5 per cent per annum. 
8. £275 in 4 years at 5 per cent per annum. 

4. £8000 in 4 years at 3^ per cent per annum. 

5. £4800 in 3 years at 3| per cent per annum. 

6. £8600 in 4 years at 5| per cent per annum. 

Find the compound interest on: — 

7. £5000 for 4| years at 5 per cent per annma. 

8. £875 for 3} yean at 4 per cent per annnm. 
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9. £2000 for 4j years at 6 per cent, per annum. 

10. £4000 for 2} yean at 5 per cent, per annnn, accming dne luilf- 
yearly. 

11. What sum will amoont to £405 3«. ^d, iu 4 years at 5 ^ out 
per annum compound interest ? 

12. What sum will amount to £1104 14«. 11^. in H years at 3) per 
cent per annum compound interest ? 

13. Find the compound interest on £4000 for 1} year at 4 per eest 
per annum (payable quarterly). 

14. Find the difference between the simple and compound interest on 
£945 16«. 8cf. in 4 years at 6 per cent, per annum. 



ALLIGATION. 

168. The terni alligation is usually applied to the mix- 
ing of different articles in different quantities or different 
ratios, and will be understood from the following. 

Ex. 1. If a merchant has two kinds of tea, one of which cost him 

2s. 6d, and the other 3«. per lb. ; and if he wishes to mix them so as to 

sell at 2s. Sd, per lb., it is evident that on every lb. of the cheaper be 

will gain 2d. and on every lb. of the dearer he will lose 4dL Therefore, 

in order to make his gains counterbalance his losses, he must put 8 lbs. 

of the cheaper with I lb. of the dearer. This process is nsnallj 

written 

30(i. ) mean r 4 jthe lbs. of the cheaper 
36d. t 32d. t 2 the lbs. of the dearer 

that is, 36^32=4 will represent the cheaper, and 32— 30 s 2 the 
dearer /.4 : 2 or 2 : 1 is the ratio required. 

Ex. 2. A person buys wheat at 39«. per quarter, and some of a sih 
perior quality at Bs. per bushel: in what proportion must he naix thsM 
so that he may gain 25 per cent by selling the mixture at 57s. %d, per 
quarter ? 

100 * r -r 

48 X 125 



— 60«. the price at which he must sell the deaver. 

Then48| 
60 



) mean i S| 

i 57J 1 8| 

.\^ ; t(e 10 : Mb:! 1 7 Aiu, 
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EXCHANGE. 

169. Although every problem coining under the he^d 
Exchange can be worked by the rules already given, we 
consider it necessary to explain a few of the technical terms 
which are in common use. 

The course of Eaxhange is the variable amount of money 
of one country which is given for a fixed sum of another. 
Ihus £1 sterling is at some periods equivalent to 25*25 
francs, at others 24:'75 francs, and so on. This value 
depends upon the actual value of the coins in circulation, 
modified by political circumstances, and the state of trade 
between the two countries, that is, the quantity of imports 
compared with the exports. 

The Far of Exchange is the sum of money of one place 
which is of the same intrinsic value as a certain sum of 
another : it depends upon the weight and purity of the 
coins in use. But with the United States the par is 109H, 
or 4s. 6d. per dollar, which never represented the true value. 

" A Bill of Exchange is a written order for the payment 
of a certain sum of money at an appointed time." These 
Bills are negotiable by the holder on endorsing them, pro- 
vided they are properly drawn, and slightly fluctuate in 
the market, like other commodities, according to the supply 
and demand, and the current rate of exchange. 

Bills drawn after date run from that day; those drawn 
after sight run from the date of acceptance, with allowance 
erf three days' grace. A bill drawn at sight is the same as 
if drawn on demand. 

170. If the London merchants, from any cause, owe 
the merchants of Paris £10000 at any particular time, 
and the Paris merchants owe them only £5000, it is 
evident the difference must be sent to Paris by some 
means; and as the transmission of bullion, the universal 
medium of exchange of all nations, is attended with 
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trouble, and often with risk, the demand for Paris billa 
will be brisk, and there will be a natural tendency to export 
goods, thereby equalizing the balance of trade. If at this 
juncture the merchants of Lisbon owe money to the mt- 
chants of London, there will be a disposition by the latter 
to pay Paris debts by Lisbon bills. In the case we have con- 
Bidered the rate of exchange is said to be against London. 

When money is transmitted through one or mow 
countries the exchange is called circular or. iruUredf and 
sometimes arbitration of exchange. 

Ex. I. ''If the exchange between London and Amsterdun be V 
shilUngs Dutch for £1, between Amsterdam and Lisbon 42 penal 
for 1 old crusade, and between Lisbon and Paris 430 rees for 3 
francs ; find the exchange between London and Paris. (1 flU 
cruaade»400 rees, and 12d. »ls. Dutcb)." 

By Chain Rule. ? = £1 

£1 = 35s. Dutch. 

42d., or 3^. => 1 old crusade. 

1 old crusade =» 400 rees. 

480 rees = 3 francs. 

5 5 
.% Arts. — = 25 franot. 

Sometimes i or -J- per cent, is chaiged on bills of exobange^ wUek 
is calculated in the same manner as brokerage. 

Ex. 2. ''A person buys 1000 dollars United States bonds, 6 per 
cents, at 86f , find what they cost him, brokerage \ per oent^ and tki 
nominal par of exchange 4s. 6d. per dollar ; find also his inoonb 
the course of exchange being 4s. O^d. per dollar." 

Here adding the brokerage to the price we get (1000 x 87} '*' 
100 «- 870, the number of dollars that will purchase 1000. 
Now cost of dollars 870 x 418. » £199 15s. 

1000 X 6 

Again, his income = x 48. 0|d, 

100 
» 4i. 04d. X 60 » £12 2s. (ML 
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XLVI. 

Time at Competitions, 2 Tiours ; at Tests, 3 hours, 

1. Beduce 2486009 seconds to days, hoars, &c. 

2. If the cost of premiam for insuring goods for £475 is £4 153., 
what woald it cost to insure for £1175? 

8. What is the income tax on £1670 5s. at Is. 4d. in the pound? 

4. PiUd the Simple Interest on £5001 3s. 4d. for 12} years, at 

8 per cent, per annum ? 

5. Add together 2|^, •^, 25, and •^. 

6. Subtract 3x^ from 35-n^. 

7. Multiply 7-^ by 8J. 
a Divide 10^ bv 1\, 

9. Add together' 100-005, •1,^5, -200357, and -000839. 

10. Subtract 2675801 from 356010-08. 

11. Multiply 60-607 by '1207. 

12. Divide 712*03 into 6*4 to four places of decimals 

13. How many seconds are there in -003125 of a day ? 

14. Heduce 8150479 inches to miles, &c. 

15. If one clerk can copy a paper in 4| hours, in how many hours 

will another clerk copy it, who copies half as fast again as 
the former ? 

16. Find (by Practice) the cost of 20ac. ^r. 15p. at £675 per acre. 

17. Find the amount of £5000 in 3 years at 4} per. cent* Com- 

pound Interest (neglecting fractions of Id.). 

18. Add together 7-^, V^, 15, and 7*^ 

19. Subtract -J-SS from llf^^. 

20. Multiply M by i%%, 

21. Divide |f by 1^. 

22. Add together 10070009,856-39107,3, -000300, 9360040360*4. 

23. Subtract 10700-3950 from 10701-4. 

24. Multiply 3'43 by -0786. 

25. Divide -5007 by -08. 

26. What decimal of £3 2s. 6d. is 5s. 3d, 

27. Beduce 20 yards, 6 feet, 100 inches (cubic measure) to inches. 

28. By a reduction of the income tax from 7d. to 5d. in the pound, 

a person saves £30 13s. 9d. in a year ; what was his income ? 

29- Find (by Practice) the cost of a wire paling 220 miles 3 far- 
longs, 20 poles, 6 yards long at £11 per mUe. 

80^ In what time will £^191 Os. 5dc double itself at 8 per cent, per 
annum, simple interest. 

81. Add together 1000, ^, 20 ^, and l^ 

82. Subtract 31§f from 101-^. 

83. Multiply ^, 2^, 4ff . 

84. Divide 17i by V- 

85. Add together 4678, '3000, -1088600, -30056097, •97006, and 

500101-3. 

36. Subtract 10-052003 from 19-06. 

37. Multiply 3-03 bv -15601. 

38. Divide -012685 bv 42*35 to 6 decimal places. 
89. What decimal of half a guinea is 18s. IJd.? 
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xLvn. 

1. In 4005201 grains troy, how many lbs., oz., 4bc. ? 

2. If two tons and a-half of coal cost £B 2a, 6d,. whftt WOoM i 

hundred weight and a-half cost? 

3. Find (by Practice) the price of 3 qnarters, 2 bnsheU, 1 gallon 

of com at £2 13«. 4a, per quarter. 

4. Find the Himple interest on j£333 10a. for 80 jean at 8| per 

cent, per annum. 
6. Add together |, ^, ^, and i. 

6. Subtract ^ from 2^. 

7. Multiply ^ by 3^. 

8. Divide ^y by 5^ 

9. Add together 407'330719, '000093, *02, -400, and -005. 

10. Subtract 3070101 from 37*005. 

11. Multiply 7840-6 by 20*471. 

12. Divide 7*012 by 61*25, to four places of decimals. 

13. Find the value of 2*003125 of £8. 

14. In 4533206 inches how many noiles, furlongs, poles, 4c ? 

15. If 9 men can build a wall 48 feet long and 24 feet inA it S 

days, what would be the length of a wall built by them in 
the same time 8 feet in height ? 

16. Find (by Practice) the price of 7 ounces, 18 dwte., 15 grains of 

gold at £S 10s. per ounce. 

17. Find the amount of £10 in 4 years at 4^ per cent, compound 

interest (neglecting fractions of a penny.) 

18. Add together f , W> and ^. 

19. Subtract W ^o^^ '^Hh- 

20. Multiply ii by V^. 

21. Divide 8f by ff . 

22. Add together 'oOUo, -00704, 4-00005, 8000*3, and "00094^. 

23. Subtract *44006 from 12*013. 

24. aiultiply -17034 by 8572. 

25. Divide 5008 by *049 to 3 places of decimals. 

26. What decimal of a pound troy is f of a dwt ? 

27. Reduce 1 acre 3 roods 5 poles to square feet. 

28. How much land of the yearly Talue of £2 13c. 4dL per acre 

must be given in exchange for 188 acres of land of wfaidi tiis 
yearly value is £2 10s. per acre. 

29. Find (by Practice) the wi^es of a man for 2 we^Es, 4 days, 10 

hours^ at o6s. a week, reckoning 6 days to a week, and IS 
hours to a day. 
SO. In what time will £540 amount to £712 16s. at 4 per cent? 

81. Add together 9, 2^, W» and A- 

82. Subtract 2^ from 10^^ 

83. Multiply together ^fv^ il> ^^ ^ 
'M, Dn-ide 300| bv 15. 

85. Add to<:ether 20134, 1992, -0050484, *061, and 1. 

86. Subtract -00(301 from -0102. 

87. Multiply 8892 by -OQGUSS. 
38, Divide 15483*2 by *€0112fi. 

88L Bedace 8| guneaa to the decisMd of £2 15s. 



EtAMINATION PAPERS. §99 

XLVin. 

1. Reduce 976,000 ounces to tons, hundred weights, Ac. 

2. If 69 lbs. of salt cost 7s. 2id., how much can be boucht for 
£55s. 5d. ^ 

3. Find (by Practice) the dividend on £3173 15s. at 9s. 3d. in the 
pound. 

4. Find the simple interest on £670 15s. for 8 months at 5 per cent, 
per annum. 

5. i + i+i+*+| 6. 10i-2f. 
7. 7ixl^. s. 91+2^. 

9. 6-7248 + ?003079 + 46 24 f 7 010709 + 10*643. 

10. 141 -72-93 -608. 11. 63-174x4 06045. 

12. 46-732^--007. 

13. Express 6*105 lbs. Troy in grains. 

14. Reduce 17 acres 14 perches to sq. inches. 

15. If a 4 lb. loaf costs 6d. when wheat is 50s. a quarter, what 
ought a 6d. loaf to weigh when wheat is 66s. 8d. a quarter ? 

16. Find (by Practice) the cost of 2 qrs. 1 bushel 1 peck of oats at 
4s. 4d. per bushel. 

17. Find amount of £1485 in 3 years at 4 per cent, compound in- 
terest (neglecting fractions of a penny). 

18. 1 + U+^+lf. 19. 2^-'^ 
20. 4ix^x^x2i. 

21 3A-s-7-^. 

22! 7-04087 + 93-206+ -00536 + 7-046+838-407. 

23. 500-6203-471-3207. 

24. 80 -8054 X -425. 

25. 73-611 -^ 743-1 to four places of decimals. 

26. Find the value of 4*625 of 13s. 4d. 

27. In 176325681 cubic inches how many cubic yards, feet, and 

inches ? 

28. If 15 men can build a wall 7 feet long and 15 feet high in 16 
days, in how many days will 10 men build a wall 35 feet long and 2 
feet high. 

29. Find (by Practice) the cost of 3 silver candlesticks each weigh- 
ing 4 oz. 7 dwts. at 73. 6d. an ounce. 

30. In what time will £2700 amount to £3219 15s. at 2} per cent? 

31. I of I + i of I + i of f . 

32. 72j-69i. 

33. I of f X # of J X f of f . 

34. 20i -+ 2i. 

35. 471 -0603 + 12-07043 + *7131 + -002083 + 16 97. 

36. 20103-^17-897. 

37. 863-2 X -00763. 

38. 63.611-8-737-405. 

39. Beduoe 630 seconds to the deoimal ol & ntqc^l. 
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FRELIMINAR T PAPER. 
XLIX: — Time, as before. 

1. Beduce 3 tons 5 cwts. 2 qrs. 7 lbs., to onnces 

2. If 3 ac. 2 rds. of land cost £700, find the value of a 
plot containing 17^- perches. 

3. Find (by Practice) dividend on £476 15«., at 4#. lOi?. in 
tlie pound. 

4. Find simple interest on £903 15«., for 7 years, at ^ 
per cent, per annum. 

5. 1^ + 21 + ^ + ^5^. 6. 524 — 25i|. 
7. 5^ X 6f 8. 9 + ll^V 

9. 876-543 + •001324.+ 4-1928374 + 257-62075. 

10. 1005-20731 — 843-907262. 

11. 65-2076 X 3-409. 12. 60-32414 + 9-238. 

13. Express 28, \^d. as the decimal of £12. 

14. In 61,397,258 in. how many miles, &c. ? 

15. A bankrupt's debts amount to £15,490, and his 
assets to £5615 2«. 6(?. How much will a creditor receive 
on £237 10«. ? 

16. Find (by Practice) price of 2 qrs. 3 bush. 1 pk., at 
£5 16«. per quarter. 

17. Find amount of £2762 for 3 years, at 4 per cent, per 
annum, compound interest. 

18. 6} f t\. + lO^V + A- 19. 11^— 8f. 
20. f X 2^5^ X i X i^ 21. 13^ ^ 2|. 

22. 1-010305 + 777-8989 + 6-235601 + 43-277662. 

23. 2430-17258 — 84*2961. 24. 572-076 X -00328. 

25. 111-26 -r 0075. 

26. Eeduce -0237 of £2 1^8. Id, to pence and the decimal 
of a penny. 

27. Eeduce 2 lbs. 3 oz. 2 dwts. to grs. troy. 

28. If 3 horses plough 4980 sq. yards in 2J days, how 
long will it take 7 horses to ^giVou^Vi ^7,150 sq. yardaP 
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29. Find (by Practice) price of 1230 articles, at£l 3«. Id, 
per dozen. 

30. At what rate per cent., simple interest, will £3125 
amount to £3681 12«. ^^d. in 4 yrs. 9 months ? 

31. 2i + -A- + 3f + 9. 32. 12J^ — 10^. 

33. If X 8f X i X 4^V 3^- l^A -^ 12. 

35. 2-987463 + 9-00101 + 64305699 + 4599987. 

36. 421-32079 — 289-643. 

37. -6200796 X "10239. 38. •3008096-^41-32. 
39. What decimal of 2J cwts. is lOJ lbs. ? 

L. —Time, as before. 

1. Beduce 12 tons S qrs. 17 lbs. 4 oz. to ounces. 

2. If silver be 5«. &d, an ounce, find the value of 8 oz. 
6 dwts. 16 grs. 

3. Find (by Practice) the value of 13,840 articles, at 
169. ^d, a score. . 

4. Find simple interest on £656 6«. 8^., for 2^ months, 
at 7^ per cent, per annimi. 

'5. f + 12^ + H + Hr 6. 13^\-8i. 

7. ^ X H- 8. ^v -^ If 

9. 993 + 2-0624 + -0041 + 23-7421. 

10. 623-51414 — 500-2107328. 

11. 243-19 x-0177. 12. 47*341 -f- 329-7 to three places. 

13. Beduce -0253 of a mile to feet and the decimal of a 
foot. 

14. In 6055 grs. how many lbs., oz., &c. ? 

15. A sack of potatoes weighs 178 lbs. If 6 such sacks 
cost £2 4*. 6(?., find the cost of 44 lbs. 

16. Find (by Practice) the price of 3 pecks, 1 gal. 3 qts. 
1 pint, at £4 12«. per gaUon. 

17. Find the amount of £1500 for 3 years, at 6J per cent. 
per annum, compound interest (neglecting fractions of 
a penny). 

i«. 5i + ^j + 2 + li|. 19. n^s -^^- 
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20. Ux n^. 21. ih^jV 

22. 57-14+ 3842-29731 + -000246+467. 

23. 52-412 — 37-8467219. 24. 6*5862 X 740. 

25. 3-48223 + '0047. 

26. Express 42 lbs. as.a decimal of a ton. 

27. In 273,856,033 sq. inches, how many acre0, &e, ? 

28. The rates of a railway train and a coach are as 7 to 2. 
If the former goes 42 miles an hour, how long will it take 
the latter to go 342 miles ? 

29. Find (by Practice) the price of 2 qrs. 14 lbs., at 
£5 168, Sd, a ton. 

30. At what rate per cent., simple interest, will £1250 
amount to £1962 10«. in 6 years? 

31. 7| + ^ + H + 9^- 32. 31,^^20^. 
33. 7f X TT X A X 12. 34. 9^ -?- 3. 

35. -001234 + 1003-5687 + 1012-9763 + 99. 

36. 100 — 99-0013. 37. -001357 X 1-00661. 

38. Divide 99-765300 by 1-00134 to four places of 
decimals. 

39. Give the value of 5*298 of 6s, Sd, in pence and 
decimal fraction of a penny. 

LI.— Time, 2^ hours. 

1. Reduce 257,691 ounces to tons, &c. 

2. If 5 lbs. of butter cost 8«. Hd.y find cost of 213 lbs. 

3. Find (by Prac.) the dividend on £12,135 16*., at 
13*. 4:d, in the pound. 

4. Find simple interest on £960 for 12 yrs., at 2 J per 
cent, per annum. 

5. 3^ + /,+lH+2i + f 6. m — 4i. 
7. 5f X 3^. 8. 7i -^ 12f 

9. 8-0012 + 3-0546+ 789-0005 + -000601. 

10. 23-4 — 2-34. 11. 83-452 X 86-01. 
12. 4-65 -f- 812-3 to four places. 

13, Expreas 4-238 Iba. in grama ^^ao^^• 
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14. In 1 m. 7 fur. 10 pis., how many feet ? 

15. If either 5 oxen or 7 horses eat up the grass of a 
field in 87 days, in what time will 2 oxen and 3 horses eat 
up the same ? 

16. Find (by Prac.) the value of 2 tons 21 lbs., at 
£12 10«. per cwt. 

17. Find the amount of £6500 in 4 years, at 3 per cent., 
compound interest (neglecting fractions of a penny). 

20. f X 6j X H X sv- 21. ^ ~ in. 

22. 153-5207 + -00705 + -2007063 + 63-7 + '194. 

23. 9-112 — 7-2045. 24. 16-012 X 4-0016. 

25. 17*637 -r 84-2 to four places of decimals. 

26. Beduce £4 9«. 3d, to guineas, and decimal fraction of 
a guinea. 

27. Beduce 3 lbs. 3 oz. 3 dwts. to grs. 

28. If 2 men, working 6 hours a day, finish a certain 
^ork in 10 days, in how many days will 10 men working 
3 hours a day, get throtlgh the same work ? 

29. Find (by Prac.) cost of 1728 articles, at £3 17«. ed, 
a dozen. 

30. In what time will £369 l7s, lOd. amount to 
£462 7». 3-^d, at 2^ per cent, per annum ? 

31. At what rate -pet cent, will £3825 amount to 
£4972 108. in 3 years ? 

32. 3i + 4^+ 5J + ^3y. 33. ^ X 2J X ^ X lOJ. 

34. 41^-7-1 If. 

35. 16005 + 4-0206 + 93-707 + -004203 + 700-251. 

36. 120-05—10-697. 

37. 737-2363 X 0-6018. 38. 1-006 -f- -061 to fourplaces. 
39. Express 41,391 se^s. as the decimal of d weeks. 

LH. 

1. Beduce 5 tons S qrs. 17 lbs. 13 oz. to ounces. 

2. How much must be given for 29 articles at £3 16& 6d. 
a dozen? 
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3. Find (by Practice) the value of 7128 articles at 
£4 58. lO^d. a piece. 

4. Find the simple interest on £348 10«. for 7 years, at 
4 J per cent, per annum. 

5. 3| + ^+ V^ + ^^. 6. 8f-5f 
7. 14^ X 101 8. 17f -T- 19f. 

9. 381-105 + 4-692 + '0001 + 540096. 

10. 400-0612 — 392-69154. 11. 129-342 X 6-26. 

12. 79-105 -7- 12-086 to 4 places of decimals. 

13. Eeduce -334375 of a £ to shillings and pence. 

14. In 32,478,621 inches to miles, furlongs, &c. 

15. If a baker gains id, on a sixpenny loaf when wheat 
is 558, per quarter, what should he gain by selling 400 
similar loaves for 10 guineas when wheat is 60#. per 
quarter. 

16. Find (by Practice) the price of 3 lbs. 5 oz. 14 dwts. 
12 grs. at 17«. 6d. per ounce. 

17. Find the amount of £412 10«. for 3 years, at 6 per 
cent., compound interest (neglecting fractions of a penny). 

18. 4i + 1« + * + 2if 19. 16^ - lO^J. 
20. 4f X f 21. 10§-r^f 

22. 39-0016 + 4215-15 + -07364 + 1-009. 

23. 100 — 3809652. 24. 30-561 X -0016. 

25. -030734 -r- 2056 to 4 places of decimals. , 

26. Eeduce 121121 in. to the decimal of a mile. 

27. Eeduce 10 acres 3 poles 10^ square yards to square 
inches. 

28. If 7 men working 16 days can mow a field of cort 
1 320 yards long and 880 wide, what will be the length of 
i he side of a field 1320 yards broad which 4 men can mow in 
12 days? 

29. Find (by Practice) the cost of a telegram consisting 
of 425 words, at £1 12«. 6d. per twenty woms. 

30. In what time will £225 amount to £256 10#. at 4 per 
cent., simple interest ? 

31. S\+ lO^VV + if +U. 32. 2J - i|. 
33. -5 X i^ X 1/^ X %}. 34. 3|-i-4i. 

35. 374-826 + -19241 + -09059 + -0006. 

36. 510-81 — 426-5793. 

37. -10065 X 428. 38. -00329875 -^ -0754 
39. Eeduce lO^d, to the decimal of U 6d, 
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Lin. 

1. In 1350173 seconda, how many days, hours, &c ? 

2. If 14 lbs. of tea cost £1 10«. 4^., what woidd 129 lbs. cost ? 

3. Find (by Frac.) the diyidend on £l367 4«. ed. at 9«. Sd, in the £. 

4. Find the simple interest on £1560 10«. for 12 yrs. at 3| per ceiii. 

5. Add together l|, 2|, 3|, ^. 6. Sabtract § from 4§. 
7. Multiply 4J by |j. 8. Divide ^ by V- 

9. Add together 32901, 13-319, 784349, -061. 

10. Subtract 6*973 from 31-96. 11. Multiply 17 371 by 4 06. 
12. 74'60-r63-26 to 3 decimals. 13. Find value of -178125 of a ton. 

1 4. In 5078352 inches, how many miles, furlongs, &c. ? 

15. If a railway train goes at the rate of 27| miles in 2 hrs. and 
45 min., how far will it go in an hour ? 

16. Find (by Practice) the price of 4 oz. 10 dwts. 1 8 grs. at £2 1 6«. 8d 
per oz. 

17. li the wages of 13 men for 11 days be £40 19*. 6rf., find the 
wages of 72 men for 10 days at the same rate. 

18. Add together 3j, 5|, ^ and 10||. 

19. Subtract 2^ from 1 6^. 20. Multiply f| by j^. 

21. Divide H by 1^. 

22. Add together 6003, 072, -46, and 21804-56. 

23. Subtract 703-500 from 9000. 24. Multiply 5032 by -09301. 

25. Divide -4007 by -09. 

26. Reduce 7| guineas to the decimal of £100. 

27. Beduce 6 acrs. 12 pis. to feet. 

28. In what time will £2275 amount to £2673 2*. 6d, at 5 per cent, 
simple interest 

29. Find (by Practice) the rent of 26 ac. 3 rds. 25 pis. at £2 \Ss, Ad, 
per acre. 

30. Find ttie compound interest on £5000 for 2 yrs.* at 4 per cent. 

31. Add together |, 6^, y, ^. 32. Subtract 65§ from COg 
33. Multiply together ^, y, J. 34. Divide ^ by ^. 

35. Add together 154*235409, 9070001, and '00002. 

36. Subtract 2-10809 from 84302. 

37. Multiply 2'43 by -0586. 38. Divide 1-9854 by -11250. 
39. Reduce £3 2*. ^d» to the decimal of half a guinea. 
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LIV. 

The following paper is used in preliminary test examinatioHs and 6ihert, 

{Time 2^ hours,) 

1. How many lbs. oz.^ &o., are there in 721572 grains of gold P 

2. A ton of potatoes cost £7 : how many poipids might haye been 
bought for 35. f 

3. Find (by Practice) the dividend on £1430 129. at l^i.4d. in the 
pound. 

4. Find the simple interest on £485 15^. for 2;^ yean, at 2^ per 

cent, per annum. 

6.8^-3^. 7. 9AXH 

8. 72j^7i. 

9. '813 + 420-91 + -00093 + 7-043 + 12660. 

10. 606-222 — 69-87. 11. 767-04 X 16'8. 

12. Divide 22*097 by 643-14 to 4 places of decimals. 

13. Find the value of 2'626 of a pound sterling. 

14. In 6864642 inches, how many miles, furlongs, Sto. ? 

16. If a horse trots 23f miles in 2 hours and a half, what is his rale 
per hour ? 

16. Find (by Practice) the price of 7 ozs. 14 dwts. 21 grs. of gold, 
at £2 135. id. per ounce. 

17. Find the amount of £2700 for 4 years, at 3^ per oeni., com' 
pound interest (neglecting fractions of a penny). 

18. 12^ + ^7^ + f^ + ^. 19. 4A — «. 
20. l^ X li^ X ^ of 6. 21. lA-r 8f 

22. 60004 + -46 + -579 + 1201-043. 

23. 76 — 19-9876. 24. 46-267 X 7-046. 
26. 16-96 -^ -066. 

26. Reduce 185. S\d, to a decimal of 25. 2d. 

27. Beduce 6 acres 13 poles to square feet. 

28. If H cwts. of sugar cost 21 guineas, what is the price of 

196ilbs.? 

29. Find (by Praotioe) the price of 34 oubio yards 3 feet 288 inches 
of earth, at £3 65. 9d. per yard. 

30. In what time will £2220 be doubled at 6 per eaat. simple 
interest ? 

31. ^ + 6^ + y + if. 32. 11^-7M. 
33. i^ X 11* X m of H- 34. 7^ -T- 3^^. 
36. -2764 + 1824 + 176-09032 + -470. 

36. 872-70032—7-20147. 37. 7*045 X 974-01. 

;>S. Divide 1-765 by 2470 to five places of decimals. 

:Ji). Beduce I5. 2d. to the decimal of l^s. Sid. to four plaoe(|, 
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LIV* 

Given 1877. — ^Time, 2 J houra. 

1. In 234563 grs. troy, how many lbs. &c. ? 

2. If 21 owt. of sugar cost £96 129. what i^ the prioe of 70 lbs. f 

3. Find (by Practice) dividend on £418 16«. at ds. ICd. in the £. 

4. Find simple interest on £1715 Is, Sd. for 5 years at 8 per cent, 
per annum. 

5. « + 11 -*• e^ + i^. 6. 15i ~ Hf. 

9. 84-9362 + '00063 + 43*2875 + 5432*92548. 

10. 101-207359 — 69-74352. Ik 763*15 X -0129. 

12. 765*123 -f- 12-56 to three places of decimals. 

13. Reduce 139. 6}<f. to the decimal of £4. 

14. Reduce 3 qrs. 2 bus. 1 peck 3 qts. to pints. 

15. If a fourpenny loaf weighs 2 lbs. when wheat is 608. a quarter, 
what will be the price of 30 lbs. of bread when wheat is 40^. a 
quarter? 

16. Find (by Fraotioe) the cost of 12 cwt. 3 qrs. at 3^ lbs. at 48«. 
a owt. 

17. Find compound interest on £8695 in 3 years at 4 J per cent, 
(neglecting fractions of a penny). 

18. 2J + A + 8A + «. 19. l^-«- 
20; 4f X J X lA X li. 21. 22| ^ 16^. 

22. 3-50621 + -00403 + 177*42 + 26*825 -1- 50735. 

23. 40*002 ~ 38*5601. 24. 34*065 x 10-0063. 

25. 56*277 -f- '507. 26. Reduce '0465 of a mile to yards. 

27. Reduce 40 acres 3 roods 16 poles to square feet. 

28. If 12 men can build a wall 6 feet high and 3 feet thick in 9 
days, how many men should build one 5 feet high and 4 feet thick in 
24 days P 

29. Find (by Practice) value of 90072 articles at £2 17^. 6d. a dozen. 

30. In what time will £3745 amount to £3932 Bs, at 2^ per cent, per 
ff-ntiTiTn simple interest P 

31. 3^ + « + H + H' 32. «-«. 
33. lOj X 2| X A X 3^. 34. A"T- ^A- 

35. 2*453 of a day + -055 of an hour, giving answer in minutes, 
and decimal of a minute. 

36. From 6 furlongs take '036 of a mUe, giving result in yards and 
decimal fraction of a yard« 

37. -006392 X -0015. 38. -01404 -r '195. 

39. Express '015 of a^ cubic yard in cubic inches, and decimal 
fraction of a cubic inch. 
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LV.— Time, 2^ hours. 

1. 5f + i,V + "^1% + iJ. 2. 5i-J ~ 3-}|. 

3. Hfi X 2i J X t\ X 2^. 4. 7f -^ fj. 

5. 896-51 + -00867 + 1*92 + -806. 

6. 1046-201 — 34^-0629. 

7. 762-81 X -0047. 8. 82246385 -r- 170-3. 
9. Express f of 12«. 6d. as tlie decimal of £40. 

10. ii^ + ^ + 4^ + n' 11- Hh-H- 

12. 2^ X 5^ X 5J. X 7i. 13. 5X-r 6fJ. 

14. Add -527 of a bushel and 1-836 of a galloD, and give 
the answer in pints and decimal fraction of a pint. 

15. From 10045 of a pound troy take 9*75 of an oz. 

16. 409-7 X 65-02. 17. -0004743 -f- -144. 

18. Eeduce -50612 of 28. S^d. to farthings and the 
decimal of a farthing. 

19. Eeduce 5 tons 3 cwts. 2 qrs. 13 lbs. to ounces. 

20. A field of 8 acres produces 220 bushels of wheat ; 
how much is that upon 22 square yards ? 

21. Find (by Practice) the cost of 455,436 articles, at 
£1 17«. lift?. j)er dozen. 

22. In what time will £1637 I6s. Sd. amount to 
£2129 38, Sd,y at 3f per cent, per annum, simple interest? 

23. In 946,345 inches how many miles, furlongs, &c. ? 

24. If 20 men dig 30 yards of earth in 4 days, how 
many yards can be dug by 40 men in 6 days ? 

25. Find (by Practice) the value of 7 qrs. 3 bus. 3pk8. of 
wheat, at £5 4«. a quarter. 

26. Find amount of compound interest of £3670 in 3 years, 
at 6 per cent, per annum (neglecting fractions oi a penny). 

27. V 8264-446281 ; ^-300,405,224. 

28. A river 30 feet deep and 200 yards wide flows 4 
miles an hour ; find the number of cubic feet of water that 
falls into the sea in a minute ; also its weight in tons (1 
cubic foot = 1000 ozs.) 

29. Two clocks are at 12 the same instant; one losed 7" 
and the other gains 8" in 24 hours; when will one be half- an- 
hour before the other, and what time will each clock then 
show? 

30. A cistern has two pipes, one of which can fill it in 
ii, ihe other in 3 hours. A third pipe can empty it in 5 hours. 
If while the cistern is empty all these are opened, in what 
time will it be filled ? 
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LVI. 

Cavalry and Infantry (2| houn). — December 1874. 

1. 6f +2J+f^+2i. 2. 30/^-22^. 

3. 2lT^x4f 4. 5J-M9|. 

5. 42-307 + -06869+57-933+439-2865. 

6. 150-293104— 47-3825. 

7. 56-443 X 0285. 8. ll•83-^26. 
9. Beduce -275 of £1 13«. 4c?. to pence. 

10. Keduce 1 ton 3 cwt. 2 qrs. 9 lbs. to oz. 

11. If 3 acres of land cost £465 18«., how mucli can bo 
)ought for £6716 14«. 6d.? 

12. Find the simple interest on £635 for 9 years at 3^ 
)er cent, per annum. 

13. 2^+5i+i+ei. 14. 45gV-19/g. 
15. e^Xl-^jXmxh 16. 3^^^24-J. 

17. Add together -0625 of Is. and -0375 of £1. 

18. From -315 of a gallon take 2-25 pints. 

19. -087654 X -385. 20. 688-2-=-*555. 

21. Express 4 hours as decimal of 1 week. 

22. In 234247 grains (troy), how many lbs., ozs., &c.? 

23. If 14 grains of gold cost 2«. 2J^. ; find price per oz. ? 

24. What is the income of a man who pays £19 13«. 9d. 
)er annum income tax at rate of 5d, in the pound ? 

25. In what time will £445 amount to £486 14#. 4J(?. 
.t 2 J per cent, per annum simple interest ? # 

26. Find (by Practice) value of 5 cwt. 3 qrs. 21 lbs. at 
^15 per ton. 

27. If un wrought silver be is. lid. per oz., and the 
workmanship equals ^ the value of the metal; find the 
rhole cost of a salver weighing 45 ozs. 

LVII. 

iCof/al Marines. 

2. Simplify 2 J of 3^^ of A ^^ A- 

o. Simphfy i-pTf-TT 

4. Ileduco -j^j to a decimal fraction. 

5. Multiply 2705-6 by -987 and divide product by -00375. 

*V -■ *0^ 
G. Simplify*—-^ srivini? result as a decimal. 
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7. Find value of £3^+9-^^8.+5id, 
^ 8. Bring 7| of £2 Ss. 6id. to the jfraction of 7«. 6d. 
' 9. Express 5 sq. yds. 2 ft. 72 in. as the fraction of a 
square mile. 

10. Find value of -176 of 1 fur. 36 pis. 2 yds. 5 in. 

11. Find value of -397916 of £l + -40972 of a guinea. 

12. If an oz. of gold be worth £4009d, find the value of 
a bar weighing 1-68S lbs. 

13. If a cubic foot of wood weighs 11-}^ lbs., what is 
the weight of a beam 24 feet long 2f feet wide and 2^ feet 
thick ? Find its value at 3^^. per cubic foot. 

14. If 5 per cent, be lost by selling an article at 10«., 
find gain or loss per cent, by selling at 12«. 6d. 

15. V53107-2025. 

16. A, B, and C rent a farm at £270. A puts 200 sheep 
on it, B 150, and C 100. After 6 months A selln f of his 
fiock to C, and 3 months later B sells f of his to A. How 
much of the rent should each pay at the end of the year? 

LVIIL 

1. The difference between the simple interest and the diaoount on 
a certain sum for 3 months is i^d,; find the sum, the rate being 6 
per cent. 

2. Find the difference between the simple and compound interert 
on £1800 for^ years at 4 per cent. 

3. The difference between the simple and oompoiind intenst on a 
sum for 3 years at 5 per cent, is £4 125. Qd. ; find the sum. 

36~63 . 7^9 

4. Find yalne of -^ — T'^S — 2 ^^ ^^ ^^^ ^ ^"^ ^ ^'®* ^^ ^'j *"^^ 

express result as the decimal of a ton. 

5. A person can discharge a debt by paying at the end of one, two, 
and three years equal instalments of £1,771 ; what is the amount 
of the debt, interest being reckoned at 5 per cent.? ' 

6. If 0^59375 of a ton cost £1-203125, how much can be bought 
for 1*35416 of a guinea ? 

7. A person, by selling an article which cost £14 per cwt. at 
28. 9f ^. per lb. makes 5 per cent, more profit than he would do if he 
sold tne whole for £55 los. 3|^. ; how much was sold ? 

8. A man pays rates and taxes amounting to £22 ISs. 7d. a year, 
made up of: — {a) Queen's taxes, lid. in the pound on bis rent; 
{b) Parochial rates, average Is, Id. per quarter on a rating of ± oi the 

rent ; (c) Water-rate, at 4 per cent, on the rent, together with 15'. 
addi^onal for extra service ; find his rent. 
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LIX. 

1. Find the cost of carpeting a room 18 ft 6 in. long, and 12 ft 6 in. 
broad, -with carpet f of a yard wide at Ss, 3d. per yard. 

2. find the cost of ptdnting the walls of a room 20 ft 10} in. long» 
15 ft. 1} in. broad, and 10 ft. 3 in. high, at 9|</. per square yard. 

8. A room is '25 ft 8 in. long, 14 ft 10 in. wide, and ll ft 2 ia 
high: find the cost of a carpet for it 2 ft. wide at Ss, 9d. per yard ; and 
find the cost of papering it with paper 2 ft. 4 in. wide, at Is, 2d. per 
yard. 

4. A room is 22 ft. 9 in. long, 20 ft. 10 in. broad, and 18 ft 5 ill. 
high ; it has a door 7 ft. 6 in. high and 3 ft 4 in. wide, and two win- 
dows each 5 ft 2 in. by 3 ft 6 in.; find the cost of papering it at 3s. 
4j<f. per square yard. 

5. A room' is 39 ft 7 in. long, 21 ft 5 in. broad, and 12 ft 3 in. high ; 
find the cost of papering it with paper 1 ft 10 in. wide at Gd, per yard; 
also the cost of carpeting it with carpet 5 quarters wide at 2s. ^d. per 
yard. 

6. If 20 men can perform a piece of work in 12 days, how many will 
perform another piece of work 6 times as great in one-tenth of the 
time? 

7. If 3 men mow 20 acres in 11 days, working 11 hours a day, how 
many men will it take to mow a rectangular field 384 yards long, and 
300 broad, working 12 hours a day, in 4 days? 

8. A steamer going 12 miles 3 fur. 9 pis. 4 yds. per hour, goes 7 
times over a certain distance in 12 hours; how long would a sailing 
vessel, whose speed is 8 miles per hour, be going 8 times over the same 
distance? 

9. In a manufactory a certain number of persons receive 50s. per 
week, thrice as many 37s. Qd., ^d 1 1 times as many I4s. each. If 
^4 I9s. be the weekly payment to all, find the number of workmen. 

10. A merchant buys 128 galls, of wine at 6s, 6d. per gall.; how 
many galls, of water must he add to it that he may gain 8 guineas on 
his outlay and retail the wine at 5s, per gallon? 

11. A clock is set at 12 o'clock on Monday, at noon* on Tuesday it 
is 3 minutes too fast; what will be the true time when the clock strikes 
4 on Thursday afternoon ? 

12. Find (by Practice) the cost of repairing a road of 87 yds. 1 ft 
10 in. at £3 6«. Bd. per chain; and show how square links can be re- 
duced to acres by moving the decimal point five places to the rig|tLt« 
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LX. 

1. Bring 167948604 square inches to acres. 

2. A man contracts to perform a piece of work in 30 days, upon which 
he employs 15 men : and in 24 days it is only half finished: how many 
additional men mast he employ to finish the work in time ? 

3. A cistern can he filled by a spout in 2 hrs., but on account of i 
leak it takes 2^ hours to fill it: how long would the leak be in empty- 
ing it? 

4. A country, the population of which is 10 millions, has bir^Jis yeariy 
of 1 in 20 and deaths 1 in 30: what will its population W 5 yean 
hence ? 

5. A person paid £45 2s., including a duty of 10 per cent, for a gold 
vatch ; how much was the duty? 

6. If the alloy in a shilling be ^ of its mass, and the coin be worth 
\d, a aU. alloy ; what would be its exact value if it were all pure 
silver? 

7. A cask vhose weight is 2 cwts. 12 lbs. 4 oz. is floating in a square 
eistem whose edge is 2 ft. 6 in. ; if the cask be removed, how far will 
the water sink in the cistern, a cubic foot of water beings lOOO oz.? 

8. The telegraph posts on a railway are 77 yards apart; find the 
smallest number of miles that correspond to an exact number of posts. 

9. A trader uses a light weight of 13| lbs. instead of a stone; find 
how much per cent he gains fraudulently. 

10. If the officers of a regiment be *042 of the whole number, bat 
after 50 privates are added the officers are only *04 of the whole ; find 
the number of men in the regiment. 

11. The discount on a bill of £743 3s. 6d. due 5 years hence is £l92 
I3s, 6d.; find the rate per cent per annum calculated. 

12. If a merchant sells goods to a retail dealer at a profit of forty 
per cent, and the retail dealer becoming bankrupt only pays 1 2s. 6d. in 
the £. ; what per cent, does the merchant lose ? 

LXI. 

1. Assuming that the circumference of a circle is to the diameter as 
22 : 7, and that the circumference of the earth is to its diameter as 160 
aietres are to 167 feet, find the ratio of a metre to a foot 

2. Find the fraction of a pound vr];ich is equivalent to the excess of 

/ nfa ^ulncn r.bnvc ttiv sum (^f ^ of a s^Uling a-.d * of 7s. 6d. 
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3. A gallon contains 277 '274 cubic inches, and a cubic foot of water 
weighs 1000 oz. ; find the weight of a quart of water. 

4. The price of a book is I7s, and 25 are sold as 24 ; if 531 copies 
are sold for £434 7«., how many volumes were sold in lots of 25? 

5. Add together:—! of f of £2 5s., f of 3 guineas, -61 of £l 18*. Grf. 
and 2*154 of £2 lbs, and reduce the result to the decimal of 25 
guineas. 

6. If 5763 bushels of com are imported for £2377 48. 9d. and a duty 
is then pai^ of 10^ per cent on the money expended: find the duty per 
bushel. 

7. If a postage stamp be an inch long and | of an inch wide, how 
many stamps will be required to cover the walls of a room 18 ft. 9 in. 
long, 16 ft. 9 in. wide, and 10 ft. 6 in. high? 

. 8. Standard gold is coined at the rate of £3 17 s. 10|(/. per ounce; find 
the least number of ounces that can be coined into an exact number of 
half-sovereigns. 

9. A crew pulls 36 strokes in a minute, another 40 strokes per 
minute : 11 strokes of the former are equal to 12 of the latter: if the 
^tter pnll a certain distance in 20 minutes, in what time should the 
former pull the same distance ? 

10. A piece of cloth, when measured with a yard measure which is | 
of an inch too short, appears to be 10| yards long: find its true length. 

11. A person after paying a poor-rate, and also an income-tax of 7d. 
in the pound, has £486 remaining; the poor-rate amounts to £22 lOs. 
more than the income-tax : find his gross income and the number of 
pence per £. in the poor-rate. 

12. A person sells 72 quarters of wheat at a profit of 8 per cent and 
37 quarters at a profit of 12 per cent ; had he sold the whole at a profit 
of 10 per cent, he would have received £2 13«. Id, more than he 

actually did. What price per quarter did he pay for the wheat, and 
what sum did he gain by the transaction ? 

13. Show if the following rule for the calculation of interest on any 
number of pounds at 5 per cent, per annum for any number of days 
be correct : — 

"Multiply the number of pounds by one-third of the number of 
days, or the number of days by one-third the number of pounds ; 
reject the unit figure, and the result will be the answer in pence, if 
one penny be deducted for every six shillings. " 

14. To find the daily wage corresponding to any given number of 
pounds per annum : Take two-tliirds of the number of pounds and the 
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result will be the daily wage in pence, provided that one naif-penny be 
deducted from every three shillings in the sum so found. Show that 
the error in this rule cannot exceed one hajf-penny if the sum be under 
£3000 per annum. 

15. A wine which contains 7| per cent of spirit is frozen, and the 
ice which contains no spirit being removed, the proportion of spirit in 
the wine is increased to 8J per cent How much water in the shape 
of ice was removed from 504 gallons of the original wine ? 

16. If 70 acres of wheat yielding 4 quarters per acre give a profit of 
;£238 when wheat is 57 shillings per quarter, what profit will be' made 
from 60 acres of wheat yielding 5 quarters per acre when wheat if at 
55 shillings per quarter, the expense of cultivation being the same 
•per acre in both cases ? 

17. £\ per ton being the average price of coals during nine mpsthi 
exclusive of summer months, when the average price is only 18«. per 
ton: what is the average price during two months of mid-winter, that 
of the other ten months being 19«. 3c?. per ton ? 

18. If 2 men and 1 boy can do in 5 days twice as much work as 1 
man and 2 boys can do in 3 days, how many boys will be needed to 
do the work of 8 men ? 

19. A man's wages are £\ Is, Gd, per week, and on Saturday, 
January 4, 1868, he puts by one-fourth of that week's wages, and if he 
does so every fourth Saturday till the end of 1875, find how much he 
will then have saved. 

20. A party of 27 persons set out to travel, and the fare for each of 
fhem is £l I6s, 5d., but in consequence of some of the party having no 
money, the others pay their fares in equal proportions, paying £2 2s. 9iL 
each : how many of the party did not pay ? 

21. Reduce to its lowest terms the product of 

l+J + 5 + yg + 55+^, and^— J + ^. 

22. If 400 labourers make an embankment 5 miles long in 25 days, 
how much overtime must 120 men work in order to complete a similar 
embankment 2 miles long in 32 days, the day's work being 12 hours? 

23. Resolve the following numbers into their prime factors : 5940, 
19008, and 269568 ; and write down the greatest number which will 
divide them without a remainder, and the smallest number which they 
will all divide without a remainder. 

24. Find, to four places of decimals, the square root of '001 and of 
'5 ; and find what numbers have '1, and "03 for their square roots. 

25. A can copy 6 pages while B is copying 5, B copies 15 while 
copies 12, and C can copy 4 while D is copying^. A, who can write 
SO pages a day, receive! a paper of 240 pages to copy, and, after doing 
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one-fourth or it, calls in B, C, and D to assist him : in what time will 
they have it finished ? 

26. From the known diameter (4 feet) of a carriage wheel, two 
persons calculate the number of its turns Ic ^ given distance, one esti- 
mating the droumference as 3 times the diameter, the other using the 
Jatio as 22 : 7, their results differ by 100 turns. Find the distanot. 

Lxn. 

Temporary Writera. 

1. Write down in figures — Three hundred million thirty thousand 
and eighteen. 

2. Write down in figures — Seventeen hundred and ninety-eight 
million one hundred and twenty thousand and seventy. 

3. Write down in words 30600101. 



c:<i 



4. Addtoi 


gether — 


£ 8. d. 




9426712 


5. 12 14 lOJ 




901 


809 10 11 J 




569815 


365 4 9 




75643 


37 17 3i 




16374128 


194 9 7 
36 2 Hi 




710520605 


6. From 


£ 8. d. 


Take 


691730908 


7. 3125 17 Si 
1982 17 0} 







8. 893612x40106. 13. 846305217-^2846. 

0. 4327986210-S-18. 14. £36152 17a. 3ixS05. 

10. 216938 X 512.3. 15. £105574 98. SJd. -5-35. 

11. 3798462-^937. 16. £691 8s. 11 jd. x 780. 

12. £243695 12s. 21d. x 7. 17. £11937948 lis. 7id. -5-486. 

18. In 53618 oz. how many tons, cwts., qrs., &c.? 

19. How much oats at £21 Os. 9d. for 51 cwts. may be bought for 
£64 7& ? 

20. UncfOby Practice) the dividend on £4586 13s. 4d. at 7s. 6d« in 
the pound. 

21. 3f + I + 4f + lif. 22. 24^7 - 21^. 
23. -jZr X 2^ X ^ X 10^. 24. ^ -^ 7if 

25. 734-60125 + 5*90123 + -8466721 + -0043. 

26. 2160 - 812-63159. 

27. 35-716 X -016. 28. 181*3 •♦• -00037. 

29. Give the value of -625 of a pound troy in grains. 

KoTs.— The candidates for writerships also get twelvs colanma of tots to be doac! 
In half an hoar. 
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Given at various Examinations, 

30. Find true discount on £501 IO9. due six mo.Jieiice, at 4 p. ct. 

31. A bankrupt has good debts to the amount of £456 18«. Id, and 
the following bad debt?, £360 7*. lOd, £120 13*., and £19 l&r., for 
which he receives respectively 4, 5, and 9 shillings in the pound ; bii 
own liabilities amount to £3408 I2s. ; how much can he pay in the £ ? 

32. The shares of a certain company are £3 lbs : what is the gun 
of a person who buys 77 of them when they are at 4 per cent, below 
par, and sells again at 1 per cent, premium. 

33. A man skates 6 miles at the rate of 10 miles an hour with the 
wind, and returns against it in 50 minutes. How much does the wind 
accelerate or retard him ? 

34. An estate with a rental of £437 is sold for £17480. How 
much per cent, must the purchaser raise the rental to have 2] per 
cent, for his money ? 

35. A coach goes 9 miles in an hour, and a railway train goes 23 
miles while the coach goes 11. How much time will be saved in a 
journey of 138 miles by taking the train instead of the coach ? ' 

36. Two persons start from Loudon and Brighton (50 miles apart) 
at same time ; the first goes 4| miles an hour, and rests 20 minntei 
at the end of every ten miles : the other walks steadily 3| miles an 
hour ; where will they meet ? 

37. An event occurred 40,000 days preceding January 1st, 1871; 
find the year, the day of the month, and the day of the week on which 
it happened. 

38. Assuming that the value of 2 Suacan scudi is greater than 10|^ 
and less than lid. : and the value of 1 Austrian Swanziger is greater 
than 8d., and less than 8} : prove that the value of 544 Suacan scndi 
differs from 355 Austrian Swanziger by less than that of 19 Austrian 
Swanziger. 

39. A ditch is being dug at the rate of 81 feet per day by 54 men: 
after 13 days* work 8 of them are replaced by boys, and the work 
goes on for 11 days more, at the end of which the whole length dug 
is 1889 feet ; how much work per day is done by the boys P 

40. If 16 men and 12 boys earn £23 4«. in 8 days, how much should 
20 men and 15 boys earn in 10 days, if a man's wag^es be 2«. a daj P 

41. Extract the square root of '00005476, and the cube root 
of 2if^i. 

42. A tenant holds a farm of 350 acres, subject to a tax of St. 6^ 
per acre, and a com rent of 100 qrs. of wheat, barley, oats, and beans, 
respectively. Find the amount of his rent, when the average priee of 
wheat, barley, oats, and beans perqr. are 34«. 9 A, S6«. 4d*y 17*. %i*i 
and 33«. lOi/. respectively. 
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3. The sum of £1001 was laid out in the 3 per cents, at 89|, and n 
If year*s dividend having been received upon it, it was sold out, the 
lole bcrease of capital being 72 guineas. Find at what price it was 
Id out* 

4. A sum is laid out in thu 3 per cents, at 89| and a half-year's divi- 
nd received upon it ; the stock being then sold at 94| and the whole 
crease of capital being £54, find the original sum laid out.t 

45. A dealer btiys 80 tons of coals, and affcer selling them at Is. 6(1. 
r sack finds he has gained £4 Had he sold them at Is. 4d. per 
C5k, he would have lost £6. Find the cost price per ton, and the 
sight of a sack of coals, t 



MISCELLANEOUS QUESTIONS. 

Ex. 1. ' At what timo between 3 and 4 o'clock will the hands of a 
ock be together ? ' 

At 3»the minute hand points to 12 and the hour hand to 3. The 
innte hand travels 12 times as fast as the hour hand, and the question 
Ksomes * In what time will the minute hand, travelling 12 minutes while 
le hour hand is going 1, overtake the other which has 15 minutes of a 
art?' 

It is evident 55 minutes will be gained in 60 by the minute hand. 

/. 11 minutes will be gained in 12 

and 1 minute will be gained in xf =1^ 
/. 15 minutes wiU be gained in 1-^ x 16= 16^4^-. The time between 
and 4 when the hands will be together is 16^ minutes past 3. 
.Ex. 2. John can do a certain work in 12 hrs., James in 10 hrs., and 
ichard in 8 hrs, ; in what time should they do it, all working to- 
■ther ? 

*»892 : 10O :: ;£I001 : £1120 : then interest ot £1130 at 3 per cent.s£33 Us., and 
>3 'Vls.'7-2—£lS 16«. the half-year's dividend; then £1001+72 guinea>-£l6 16;.- 

1059 I6». ; therefore ^122L^^2il;2?=94|. Ans. 

t Here, gain ou ererySSf iiiTetteda94|— 89§=5i, to which add a half year's di^i- 
«id, and 5}+l|s6| whole gain on £89f : whence (&4<4-€f) 89f ss£715 Jns. 
t Here 2d. a sack makes a difference of £10. 

L 



»> 



U»il LLZJICm, A?xr 



1 z. 

R5:aard J =. rro 
AB voKkit^ Msdaer v-ZI di ^-J-i^ii: 3 two 

Ex. & If onssa be bocgni is 10 £:r a pcEj, ham 

WiflMMft gBA or loa be v^nli idl, 

l!6rl0=2&l 
In Oder to gain d>r<ET :e- t. be imst sell Iof, is Has zatia of ldO:10& 

/.lS?:l'»::»?:-3>?. Av. 



Lx. 4. Toe I — -.-sil lasses cf a menibist Jaria g 4 years arczage 3} 
per cent, spoa his crifbal capinl ; at the cad cf ike iamr jean his 
capital if :£3Ts:S ISt. ; -whzt was is at fitst? 

Anarefagekisiof afpereesL far4yTS.~3}x4— IS. WiMncea 
orig^sal CKital at /lOO wcoLd (Iz clls r=ic) be Tcdaccd to /Ss; 
wiCTce, 35 : 100 :: ^2753 13j. : ^3275 Au. 

£x.5.IfAdofofa cenaia wo^ in 3 bn^ and B } of dKK- 

TiTifwdfr in 1 hour, and C finsli h izi 10 nhiates : in wbat tnae «3 
tlieT do h aH wcrkinr u>eecli£r? 






A win do I c€ }«f of k in a: 
BviIIdo|of^ =r|€f h maahovr. 

C win do i of ^* j^ of h in 10 maasmtKM : 
baice,-^x€s^cf hia an boor. 

Tbsefbre tberwill :C C: i'l^s^'H^^^ '^ ^^^""^ workup 1^ 
getfier, and the whole wcrk la fjBr. =57f minntes. Jaa. 

Ex.6. If a man lows 14 miles in S^hn. against ^keMremiydiente 
of which a 6 miles an hoar: in what time sboaldbenv lOnuIeswiA 
the stream? 

Against tiie stream be rows 14 aiies in 3} bra^ that is^ 14-r9)»^ 
miles an boor; bat the s£ream hrx=ss him hack or icsifts Umi Sate 
aa boor : bcnoe bis nte of rowing is 10 miles mm boac WiA At 
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earn he will row 10 + 6 ==16 miles an hour ; therefore he will row 

miles in ^?_^-^-^-=ig=| of an hour=37 m. 30 sees. - 
16 ^° * 

Ex. 7. The rate of a clock is '04 per cent, too fast ; how much will 

gain in a day ? 

It is evident that a day by the clock will be -0004 s^*04-f-100,too 

ich; and '0004 = =' of a day is the time it will gainn 

9000 2250 ^ * 

LSi^j!iiB«i!H==38|secs.4n. 

Ex. 8. Simplify the expression 

|ofJ+2f+2j 



Taking the numerator we have J x |=3j, which +2| gives J, to which 
d 2| and we have 2^, the value of numerator. Again, (J x | + J) 
y-|=(^ + 3)-5-Y-i=f§-«-7-i=i§-f=&»t^e value of denominator. 

TiXm. 

Miscellaneous Questions. 

1. If 110 dollars are worth £23, what are 15 dollars 2 dimes 7 cents 
rth. (1 doL = 10 dimes = 100 cents.) 

2. Find (by Practice) the value of 5 acres 2 roods 11 perches, at 
5 per acre; and also 95 acres at £5 2«. 11^. each. 

3. Find the simple interest on £3728 199. I^d, for 4f years, at 5 per 
it. ; and also £760 for 65 days, at 2\d, per cent, per day. 

4:. Find the compound interest on £5750 for 3 years at 4f per cent. 
5. Add together 9^!^, 3f , 2\\, and f ; add 125^?^, 2^, |, J. 

8. Add together 39-61, 42576, -237, 40032; and 62-11, 328*01, 
y. '024, expressing the difference of the two results as the decimal 
22-6. 

7. Reduce f of IZs, 62?. to the decimal of a guinea. 

3. Find the value of -38246 of IQs, Qd.j and express the result as 

3 decimal of a guinea. 

9. Extract the cube root of 589366742*983688. 

10. Find the difference between f of f of a mile, and J of ^\y of 2f 
a furlong. 

11. Find the cost of carpeting a room that is 25 feet long and 20 
)t wide, the price of a yard of carpet 2 feet 6 inches wide beii)g 
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4«. S£. If the Toam be 10 itset 7^ mt^es H^&id -&e cxat of 
the iraBs at 4f . j^iT. the Bc:ii2re xard. 

12. CcmTert 22 lbs. 5 vz. 15 dvts. 20 ctb. troriiito arairdiipoi': 
vedgixt ; one ponnd aTodrdnpaiF besng- to one poimd Ixirr a« 175 to 144. 

13. If ^ cubic feet 1044 cnMr izu^ieF of tistber are idjuii e d to 
floor a room 29 feet S incihef br 2d feet 4 mcSieK. Mhai » thetlddmeH> 
of ibe botrdF : 

14. A pentoii Belle out of the S per oexct. oauoSfi at 99 asid iniflp in 
Excbeqaer biHa, beazins: is^ereBt ar the zafee of 2^*7. a daj per eent 
vbm Ibe bilLB are at a preixiiinn of 7iL (ti. What effect has Ibis cs 
iiif isoooQe f * 

15. In the mozrtb of Deciexaber last the nixziiber of psi^Kn in £ 
tmiosi iraE 33«6. the znzznber of 'a^onen bean^ dcnble that of the mau 
aod tbe cbildresi bezag as rsac j as tbe awn aad vomen togclber. 
If a ami oott oske-third more tbcn a iroman. azid three childicn as 
inncb as a man azkd a 'wxxnasi ryge&BP^ and tbe vbcle eoet for the 
month be £83 6f . ; bov mocb i« tbe daibr eott <xf each man, vonan, 
sadfjiild? 

16. A bankrap? oves £2-3.9?2 1«V.. vbat mnft his ajvets be irarth 
in order that be icaj par 7f. 11^*. in tbe pcvnd: a&d bow mndi vHI 
a creditxn- kce tLoxi be oves £9Sv IC '. ? 

17. A tzade«man'$ ?r*Tn»1 losBes dTrnjiz S tcAzs arcns^ l^ per eent. 
on tbe capital with which be besrsn. and at tbe end of tbe 5 years bin 
eflEects are woRb £2531 5*^ wbit capital did be begin with ? 

18. If 90r. win par o men f:-r 12 dsjs* wosk. haw macb will paj 32 
men for 24 dars* work r 

* 

19. What should tbe revolt be if th? e£. I^ncr of tbe second wt 
irere half that of tbe first, and their dav's work fiTC-fonrths mt long ': 

20. Find the amoont of £57-3 at the end of 15 months, at 4 per 
eent. per snnum, componnd interest, the interest accmin^ qnarterlv. 

21. What wcnld be the amoont of a salarr of £9-5 per annum, sub- 
ject to a deduction of £2 7f. ^L per cent, per •«T*Tiin^ for 1 year and 
25 days ? 

22. Sappoee 694S^ doHan were purchased at AS^d, each, and tlist 
they were issued at ^ of a penny more than that rate ; what would be 
the total cost of the dollars, the total amount for which they were 
issued, and the total gain upon the transaction ? 

23. What will £100 6^. 8d. amount to with compound interert for 
fire years at o per cent, per annum, the interest being paid annuallj? 

24. If 939 men consume 351 quarters of wheat in 168 days, how 
maiiy w£U consume 1404 quarters in 56 days P 
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25. Silk sold at 12$. 6d. per yard gained £7 lOs. per oent., what did 
it cost per yard? 

26. Beduce 2 far. 11 yds. 1 ft. 9 in. to the decimal of a mile. 

27. A and B earn £1 ISs. 6d. in 7 days ; A and C earn £2 ISs. id, 
ilk 10 days; B and C earn £3 9«. 8^. in 11 days: find the separate 
daily wages of each. 

28« A owns *567 of an estate, and B the remainder ; express B's 
share as a yulgar fraction, and find its value if the whole estate be 
worth £13,500. 

29. Find the value of 1*95 tons, less 17*09375 cwts. at 6«. 3^. an 
ounce. 

30. Find the difference between f of £*7875 and 1*2 of lU. 5kd. 

31. If 1185 parts copper be added to 715 parts tin and 100 parts 
zinc, find the per centage of each metal in the compound. 

32. A can complete a job in 6 days, and B in 8 days ; A works at it 
2 days, how long will both be in finishing it if they work together ? 

33. Find the diftereace in 7 years at simple interest between 
£925 at 5-825 per cent, and £2500 at 2^. 

34. A rectangular cistern, 9 feet long, 5 feet 4 inches wide, and 
2 feet 3 inches deep is fiUed with a liquid that weighs 2520 pounds ; 
how deep must a rectangular cistern be which will hold 3850 pounds 
of the same liquid, its length being 8 feet, and its width 5 feet 
6 inches ? 

35. Beduce to prime factors and thence find G. C. M. 3503d, 
41580, 24255. 

36 . A man engages to ride 500 miles in 60 hours ; he rides 2 miles 
in 11^ minutes, and stops an hour at the end of every 40 miles : how 
much time has he to spare ? 

37. Divide an estate so that A may get ^ of the whole, andB twicG 
as much of the remainder as G. If in this way B gets 27 acres more 
tlian C : find the acreage of the whole estate. 

38. V70599JJ§; ^d ^2326203*125. 

39. If an article be sold at the rate of 17 lbs. for 1«. M., of which 
2 cwt, 1 qr. 3 lbs. was bought for 15*. ; find the gain per cent. 

40. Express 300 yards as the decimal of 1 furlong. If a path 3 
teet broad be put round a house 57 feet long and 37 feet wide, 
express the area of path as the decimal of an acre. 

41. A merchant has teas worth 4«. 6d, and 3*. 6d. per lb. respec- 
tively, which he mixes in the proportion oi Z \ba. ol VJtv^ Icsrta^t^ "w^ ^ 
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of the latter, and sells the mixture at 4s. 4d, per Ih. ; wliat does be 
gain or lose per cent. ? 

42. The populations of 3 towns in the year 1841 were 15875, 
64575, and 29185 ; and in the year 1851 the two former had increased 
respectively 4 and 8 per cent., and the latter had decreased 20 p^ 
cent ; find the increase or decrease per cent, of the total population of 

the three towns. 

43. The breadth of a room is 14 feet ; the cost of papering it at Is. 
per square yard is £4, and the cost of covering the floor with a carpet 
at 48. 6d. per square yard is £5 12s. Find the length and height of 
the room. 

44. What must be the market value of 3 per cent, stock in order 
that, after deducting the income-tax of 9rf. in the £,it may yield 3j per 
cent interest ? 

45. The cost price of a book is 12*. 6(i. If the expense of sale be 
9 per cent, upon this, and the profit 21 per cent, upon the same, what is 
the retail price ? 

46. Prom the following table : — 



Railway Passengers 


Great Britain 


France 


Priusia 


Ist Class 


4743213 


2124917 


307492 


2nd Class 


10291749 


6172429 


1292476 


Srd Class 


21409217 


15473551 


2374237 



find the proportion per cent, which the whole number of Ist class pat* 
sengers bears to the whole number of 2nd and 3rd class passengers. 

47. The rate of a clock is -075 per cent, too fast How much will 
the clock gain in the week ? 

43 A man rents a house at £142 a-year, payable half yearly ; if he 
sub-lets at £160 a-year, payable quarterly, and money be worth 4 por 
cent., find his gain in 3 years. 

49. A tradesman marks his goods at a gain of 12 per cent., but 
he allows a discount of £1 6«. Zd. on payment of an account for 
20 guineas ; find his actual gain per cent. 

60. Add together -06 -f ^09 + ^•125 and express the som as a 
vulgar fraction of -36. 
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51. Extraet the sqaare root of 531441 and of 33 J. 

52. If the 3^ per cents., paying half-yearly diyidends on 1st October 
and 1st April, are 105 on 1st Aagast, what should be the price of the 
3 per cents, same day which pay diyidends on Ist July and Ist Jamuary ? 

53. Find (by Practice) the premium on £126,315 at 8«. 8d. per cent. 

54. A person's annual expenditure from the year 1833 to the year 
1853 inclusive is £293 \7s,4d.; he finds that in 1833 he spent £283 
I7s, lOcL, and in 1854, £365 14s. Id, What was the average annual 
expenditure from 1834 to 1854 inclusive ? 

55. Find the discount on £126 ISs. 4d. due 8 months hence at 4 per 
cent, simple interest. What would be the amount of the error m this 
case if interest were taken instead of discount, and in whose favour 
would the error be ? 

56. Find the amount of £13333 Ss. 8(1. for 4 years at 5 per cent 
compound interest 

57. "Fmd the present worth of £2157 12c«. due 9 months hence at 3^ 
)er cent. ; also of same sum at same rate due 292 days hence. 

58. The population of Great Britain in the year 1851 was 21121967 
ind the increase during the previous half century had been 93*5 per 
icnt. What was the population in 1801 P 

59. A train starts with its full complement of passengers. At the 
Lrst station it drops J- of these and takes in 96 more ; at the next it 
Irops i of the new total and takes in 12 more ; on reaching the third 
.tation there are 248 left. What number started ? 

•4o4& 

60. Eeduce 2-^ to a vulvar fraction. 

3-4265d ^ 

6 1 . In what proportion must wines worth 1 5s. , 20*., 26*., and 30*. per 
gallon be mixed so as to give a profit of 14f per cent, on the cost 
;vlien sold for 24s. a gallon P 

62. Find the side of a square garden which contains 4 roods 1 pole 
59 yards 6f feet. 

63. Find the value of '06 of '06 of a mile. 

64. A merchant buys 15 dozen of port at 82*. per dozen, and 60 
lozen more at 50*. per dozen ; he mixes them and sells the mixture at 
'Os. per dozen ; what profit per cent, does he realize on his original 
)utlay ? " 

65. Extract the cube root of 946966168. 

66. There are 58 insolvents, 3 of whom paid 20*. in the pound ; 
: I, 12*. ed. ; 19, 7*. 1^^. ; 17, 3*. 4^^. ; 2, 1*. 6d. ; the rest nothlug. 
iVhat was the average dividend ? 
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67. If coffee worth 2s, 9c/., 38, 2^^, and 2s, 4^ per lb., be mixed ii 
equal quantities, and the mixture sold at £16 9& per cwt, what is the 
gain or loss per cent. ? 

68. If oranges be bought at the rate of 20 for a shilling, how many 
should be sold for £l Ss. to gain 40 per cent. ? 

69. The number of persons employed in the railways are, le* 
spectively : — 



Year 


England 


Scotland 


Ireland 


1852 
1853 


55331 
66267 


Mies 


8271 
8979 


Miles 


3999 
5163 


HUet 


54339 
75442 


961-4 
977-9 


680*4 
786-9 



Hence find the average number of men per mile employed on railway! 
in the whole United Kingdom, (1) in 1852, (2) 1853. i 

70. The price of the 3 per cents, and the market value of nulway 
stock paying 5 j- per cent being respectively 92| and 99:^ compare the 
rates of interest which investments in those stocks would gnre. 

71. The rate of a clock is '0625 too fast j how much should it gsin 
in a week ? 

72. The populations of 3 towns in 1841 were 20565, 53415 and 
30125, and in 1851 the two former increased respectively, 8 and 12 per i 
cent., and the latter decreased 40 per cent; find the increase or de- 
crease per cent of the total population of the 3 towns. 

73. Find what will be the rate of interest in order that the diseoont 
on £1936 I9s, at the end of 3 years may be £207 IQs, 6d 

74. If 48 pioneers in 5 days of 12^ hours dig a trench 139*75 yards 
long, 4^ yards wide, and 2^ yards deep ; how many hours per day most 
90 pioneers work, during 84 days, to dig a trench 4910j^ yards long, 
4| yards wide, and 3| yards deep ? 

75. If by selling goods for £272 I lose 16 per cent., how mnoh per 
cent* should I have lost or gained had I sold for 320 guineas ? 

76. If a man, his wife, and child consume 36 pounds of bread in 9 
days, when bread is at 5d. the four pound loaf, how much, bread a 
day would a family consisting of a man and wife and three ohildren 
have to restrict each member to so as not to exceed the .same rate d 
expenditure when the four pound loaf cost 6^. P In each case asBOiae 
that the rate of consumption of a man, woman, and bhild are as 4, ^ 

and 2. 
77. Find the cube root oi ftV9, 



\ 
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78. If £533 68, Sd. be taken as payment of £560 due 2 years hence 
calculate the rate of discount. 

79. It appeared from a daily papeif that the annual expenses of the 
Suez Canal might be estimated at about 17, 800,000 francs, exclusive 
of 10,000,000 of francs needed for the payment of the interest on the 
shares. Assuming that all the receipts over and above the sum of 
these amounts are to be divided as profits among the shareholders, the 
founders and the Egyptian Government, the holder of shares taking 
70 per cent, and each of the latter parties lo per cent., what must the 
yearly receipts be in order that an Englisli holder of 20 shares out of 
the 400,000 representing th'e whole stock, may receive £73 10*. as his 
proportion of the profits ? (£1 = 25 francs). 

80. The specific gravities or relative weight of proof-spirit and 
water may be taken as 923 and 1000, disregarding temperature. 
From a gallon jar filled with proof -spirit a certain quantity is drawn 
off and water added till the vessel is again full. The mixture is then 
found to have a specific gravity of 992. How much spirit has been 
abstracted ? 

81. What is the length of the side of a square whose area is equal 
to a rectangle of 513 yards 1 foot 11 inches x 1628 yards feet 11 
inches ? 

82. Reduce to a simple fraction f x 1*16 + 2-166 x JJ. 

83. If A. do I of a piece of work in 4 hours, and B. do } of the 
remainder in 1 hour, and C. finish it in 20 minutes: in what time will 
they do it all working together? 

84. K two clocks, one of which gains 2 minutes and the other 
loses 4 minutes a day, be set at noon, what hour will the second indi- 
cate when the first indicates noon 12 days afterwards ? 

85. The imperial gallon contains 277*27 cubic inches, and a cubic 
foot of water weighs 62*42 lbs. : find the weight of a pint of watei 
correctly to two places of decimals. 

86. Extract the cube root of 731189187729. 

87. Multiply by the method of duodecimals 2 feet 10 inches 11 parti 
by 3 feet 7 inches 5 parts ; and the product by 1 foot 10 inches. 

88. Express the result of the last question in cubic feet, cubic inches, 
and fraction of a cubic inch. 

89. A sum of £3000 is to be divided between 20 men, 64 women, 
and 96 children : if each man's share is to be equal to the shares of two 
women, and if the 64 women are to have twice as much as the 96 chil. 
dren, how much will the several individuals receive ? 

90. When a vulgar fraction is reduced to a decimal, in what cases 
i^/ill the decimal terminate? 91. In what casi:%N«V5X\\.T^\«t 

92. What 28 the limit in the number of figures in. \Xie '^^tV^^'^ 

93, Divide £l77 7s, 0^/1, among; four persoiis, m \.\xvi ^^Q^s^Kvyo. ^"^ 
the fractloDfi f ^, |, 1. 94 x)\v\de 4*0^ \>y •\\C\1 . ^ .^ 
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95. What is discount? If the discount on £567 be £84 14«. 9^ 
simple interest being reckoned at 4} per cent per annum, when i» tiie 
snmdae? 

96. A. barters sagar with B. for floor which is worth 2«. 3dL per 
stone, but uses a false stdne weight of 13^ lbs. (instead of 14 lbs.), what 
yalue should B. set on his flour that the exchange may be fair? 

97. A grocer sold 1 lb. of tea and 3 lbs., of sugar for 6«., but if the tea 
rose 10 per cent and the sugar 50 per cent they would have cost 7s. 
What was the price per lb. of each ? 

98. The populations of three towns, in the year 1841, were 20325, 
42405, and 1423 ; and in the year 1851 the^ had increased respectively 
9, 10, and 12 per cent ; find the average population of the three towns 
m 1851. 

99. K goods which were bought at £2 5s, lOd per cwt. be sold at 
£2 14«. l(f., what is the gain per cent ? 

100. A number of men were arranged into a hollow square 4 deep. 
In the outer rank there were 50 in the face of the square, and in the 
inner rank 44. How manv men were there in all ? 

101. A grocer buys 3 cwts. of sugar at 5d, per Ibi, and 7 cwts- at 
6^. : he sells 5^ cwts. at 5^. per lb. ; at what rate per lb. must he sell 
the remainder in order to make 15 per cent, on his outlay ? 

102. A person sells out of the 3 per cents, at 98, and invests fais 
money in railway 5 per cent, stock at par ; find how much per cent, 
his income is increased. 

103. The present prices of the 3 per cent consols and Midlaod 
Kailway stock, paying 5^ per cent., are respectively 96| and 108^. 
Compare the rates of interest which investments in these stocks wotid 

give. 

104. A person buys coffee at £5 12«. Bd, per cwt. and chicory at 
£2 5«. 5d., and mixes them in the proportion of two of chicory to five ©f 
coffee. He retails the mixture at Is, 3d, per lb. Wha\ is liiii gain pr 

cent? 

105. By selling tea at 58, Ad, per lb. a grocer clears ^ of his ontky : 
he raises the price to 6«. 2d. per lb. : what does he clear per cent upea 
his outlay at the latter price ? 

105. (a). Three silver candlesticks, weighing in all 36 oi., cost 
£18, the silver being valued at £12 and the workmanship' at £6 ; 
what should 5 candlesticks cost, each of which weighs 24 oz., and the 
workmanship charged for at twice the rate per ounce ? 
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106. A aad B enter into partnership. A puts in €2100 stock, B 
puts in £1500 stocK ; fonr months after C enters the partnership with 
a capital of £2700. At the year's end the profits are foand to be 10 
per cent on the whole capital invested : how much of the profits should 
each receive ? 

107. What is the difference between interest and discount? If a 
person buys 325 coiirs for £5000, payable 12 months henoe, and sells 
them immediately at £15 a head: find how much he gains by the 
transaction, reckoning money value for 5 per cent, per annum. 

^ 108. Two clocks strike 9 together on Tuesday morning; and on 
Wednesday morning one is 10 minutes to 11 when the other strikes 
1 1 : how many minutes must the slow one be put on so that they may 
both strike nine together on the same evening ? 

109. A person invests £5490 in the 3 per cents, at 91 ; he sells out 
£200 stock when they have risen to 93^, and the remainder when they 
have fallen to 85. How much does he gain, or lose, by the transaction ? 
If he invests the produce in the 4^ per cents, at 102, what will be the 
difiference in his income ? 

110. A person bought goods on the continent; the cost of freight 
and insurance was 15 per cent, and that of duty 10 per cent, on the 
original outlay ; he was obliged to sell them at a loss of 5 per cent. ; 
but if he had made £3 more of them he would have gained 1 per cent : 
what was the original outlay ? 

111. The exchange at Paris upon London is at the rate of 25 francs 
70 centimes for £l sterling, and the exchange at Milan upon Paris is 
at the rate of 42 Austrian lire for 20 francs : find how many Austrian 
lire should be paid at Milan for a £20 note. 

112. A ship carries 5 chronometers, and estimates Greenwich time 
by the mean time of the five. Two of them lose, respectively, 39" in 
35 days and 4*3" in 6 days; the others gain, respectively, b" a week, 
1*3" a day, and 23" in 14 da3rB. By how much will the estimated time 
be in error after a cruise of 176 days ? 

113. After a certain number of men had been employed on a piece 
of work 24 days, and had half finished it, 16 men more were put on, 
by which the remaining half was completed in 16 days. How many 
were employed at first ? 

£x. A person who has £3300 in the 3 per cents, sells out at 88, and 
invests in Exchequer Bills, which pay 2^d, per cent, per day when 
the premium is 7«.'6(i: find the alteration in his income. 

£3300 X 3 -s- 100 »£99 first income. 

Then 100§ : 88:: £99 first income : £110 second income. 

£3 X 240 : ^d, X 365. 

,\£110^£99^£U increase. Ans, 
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114. Find the interest on £1376 11«. 3^. at 4} per oent., lent on tha, 
6th April, and repaid on the 29th of August, the former day being 
excluded and the latter included. 

115. A society subscribes £45 18«. 9d, to a charity ; each member 
pays as many pence ar there are members in the society ; find the 
number of members. 

116. If 10 men can mow 126 acres in 12 days of 9| hours each, how 
many can be mown by 45 men in 11 days of 8^ hours each ? 

117. What is the difference between the interest and discount on 
£350 for 3 years at 4 per cent. ? 

118. Find the amount of £7000 in 4 years, at 5 per cent, per annum, 
compound interest. 

119. Two persons have each a capital of £12,000 : the one invests it 
in the 3 per cent, consols at 90f , the other in railway shares paying 
per cent, at 103} : fi&d by how much the income of the one exceeds 
that of the other. 

120. The expense attending the production of a book the retail 
price of which is 7«. 6<f. is 2*. 4 J<f. per copy. The publisher allows 
the bookseller 25 per cent, on the retail price, and gives 13 copies to 
the dozen; 3900 copies are printed an^. sold; the author is to have 
half the profits ; how much will he receive ? 

121. In what time will the interest on £75 12^. 6d. equal the interest 
on £15 28. 6d, for 105 days at any rate of interest ? 

122. Supposing that in England gunpowder is made of 75 parts of 
nitre, 10 of sulphur, and 15 of charcoal ; in France of 77 of nitre, 9 of 
sulphur, and 14 of charcoal : if a ton of each be mixed, what weight 
of nitre, sulphur, and charcoal will there be in the compound ? 

123. By a reduction of the interest on Exchequer Bills from 2J(/. 
to l^d, per cent, per day a person loses at the rate of £152 7s, 9d, per 
annum, what amount of Exchequer Bills does he hold ? 

124. How many yards of matting, 4*8 feet broad, will cover a floor 
that is 27'3 feet long and 20*16 feet broad ? 

126. If ^ of 3i of 7| of f of 36 lbs. of sugar cost 12*. 6J<f., how 
much will 17 tons 17 cwt. cost ? 

126. Convert 44 lbs. 11 oz. 11 dwts. 16 grs. troy into avoirdupois 
weight, one pound avoirdupois being to one pound troy as 175 to 144. 

127. If a coach travelling 9 miles an hour occupies 4 hours more 
than a railway train in a journey of 69 miles, what is the proportion 
between the rates of the coach and the train ? 

128. If A invests £33,075 in the purchase of 3 per cents, at 87^^ and 
B iny^sta the same sum in the purchase of 4 per cents, at 94^, what 
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will be the diffsrenoe in iheir net incomes after dednoting inoome-tas 
at 16^. in the pound ? 

129. What is the value of one pound ayoirdupolB in troy weight ? 

130. Eind the fractions equivalent to *26, *8326, and *26027397. 

131. If oranges' be bought at the rate of 20 for a shilling, how 
many should be sold for £2 8«, to gain 40 per cent, on the outlay ? 

132. A can reap a field in 6 days and B in 6 days working 11 
hours a day. In what time could A and B together reap it working 
10 hours a day ? 

133. Railway stock is sold for 108, and with the proceeds the go- 
vernment stock bought at 91^ ; after a time the government stock is 
sold at 95f and the original stock repurchased at 109, leaving a profit 
of £109 on the transaction : find the amount of stock sold. 

134. What will be the cost of painting the walls of a room at Is. 7d. 
per square yard, the lengfth being 19 feet 10^ inches, the breadth 16 
feet 1} inches, and the height 10 feet 3 inches ? Solve \j decimals. 

135. How much will £3500 amount to in 4 years at 4^ per cent. 
compound interest ? 

136. At what rate per cent, will £1303 6*. 8^. amount to £1884 18s. 
1 1^. i^ 7 years at simple interest. 

137. If I buy 14 oxen for £157 5*. lOd. and sell 6 of them at £7 4a. 
each, for what must the remainder be sold that I may gain 4 per cent, 
on the whole ? 

138. Explain the difference between interest and discount, and find 
the present worth of £1215 due 4 years hence at of per cent. 

139. If 1^ of ^ of If of a ton is worth £1 10*., what is the value of 
f of it? 

140. V^fM- 141. ^-51478848. 

142. One horse gives 5 strides while another is giving 4, but the 
latter horse's is to the former's as 6 to 7 ; which is the faster, and how 
much would he gain in a distance of 4 miles ? 

143. The net rental of am estate, after deducting 7d, in the pound 
for income-tax and 5 per cent, on the remainder for expenses of col- 
lecting, is £959 3*. Sd. ; find the gross rental ? 

144. Find the compound interest on £364 for 3 years at 3^ per cent. 

145. A person sells £7500 3 per cent, consols at 90f and invests it 
in railway shares paying 5 per cent, at 104| ; find how his income is 
affected, and the gain or loss per cent. 

146. If by selling an article at 5s. 6d, I g:d;i ^ of my outlay, what 
would I have gained per cent, if 1 sold it at G^. Gd. ? 

147. What sum of money will produce as much interest in 3^ years 
as £210 3«. in 6 years 5 months P 
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148. The price of consols Ib 88f, how many railway Bharea, the 
market price of which is £8 15«. , can be purchased with £1000 oonaols ? 

149. The rates of the express and mail trains on a railway are 40 
and 28 miles per hoar respectively ; what time is saved by taking 
the faster train for a jonmey of 192 miles ? 

150. Define discount. If the discount on a bill of £226 2«. 8^., due at 
the end of a year and a half, be £12 1 6«., what is the rate of interest ? 

151. If I lay out £1911 in 3 per cent, consols at 79|, at what price 
must I sell out, to gain £150, paying -| per cent, commission on each 
transaction ? 

152. Extract the square root of 13104400. 

153. Extract the cube root of 586376253. 

154. Beduce -f of 17«. 6d, to the decimal of a guinea. 

155. A person invests £5617 lOs, in the 3 per cents, at 93^. 
Pie sells out when they have fallen to 91 J, and invests the proceeds 
in Russian 5 per cents, at 98. What is the difference in liis income 
under the two investments ? Brokerage is to be reckoned at ^ pei 
cent, on all the stock sold or bought. 

156. A railway cutting is 38 feet wide at bottom, and 74 feet at top, 
35 feet deep, and f of a nule long : how many solid yards of earth 
were removed ? 

157. A traveller sets out to walk from A to B, at the rate of 
4 miles an hour. One hour later another traveller sets out from B 
towards A at 3} miles an hour : when they meet the first has walked 
6 miles more than the second. Find the distance from A to B. 

158. How much wiU £500 amount to in 3 years, at 4^ per oeni, 
compoimd interest ? 

159. It is required to divide the number 34 into two parts saoh 
that the difference between the greater and 18 shall be the differenoe 
between 18 and the less in the ratio of 2 to 3. 

160. A man rows 10 mUes in 2^ hours agapbst the stream, the rate 
of which is 3 miles an hour : how long will he be in rowing 5 miles 
with the stream ? 

161. A ship 40 miles from shore springs a leak which admits of 3f 
tons of water in 12 minutesrf 60 to]^ would be sufficient to sink her, 
but the ship's pumps can throw out 12 tons of water in an hour. Find 
her average rate of sailing that she may reach the shore just as she is 
beginning to sink. 

162. A tradesman's stock is valued at £8975 at ihe beginning of a 
jear, during which he sells goods to the amount of £5023 ; 7-J per 

oent of hia receipts go for ^agea, uod ha expends £3782 in th« 
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purchace of goods, and pays £75 shop-rent ; at the end of the yeai 
his stock is valne for £8763 ; ho-w much does he gain or lose P 

163. A solar day being 24 solar hours, a sidereal day is 23 hours, 
56 minutes, 4 seconds -y^. A sidereal day being. now divided into 24 
sidereal hours, find the number of sidereal hours, minutes, and second? 
in a solar day. 

164. What must be the market yalue of 4 per cent, stock, in order 
that, after deducting the income-tax of 10<^.*in the pound, it may 
yield 4^ per cent, interest ? 

165. Find the cost of laying with gold a table 6 '4285714 yards 
long and 1*78 yards wide, at 25«. the square inch. 

166. If 24 pioneers in 2^ days of 12§ hours long can dig a trench 
139*75 yards long, 4|- yards wide, and 2^ yards deep : how many 
hours per day must 180 pioneers work during 21 days in order to dig 
a trench 4910-j^ yards long, 4^ yards wide, and 3^ yards deep ? 

4 167. Borrowed £220 at 5 per cent., and 12 months after £340 at 
4 per cent. : when paid it took £607 IBs, to discharge them both : 
how long had these sums been kept ? 

168. A had 12 pipes of wine which he pold to B at 4^ per cent, 
profit, B sold them to C for £40 12*. profit, C sold them to D foi 
£605 18«., who cleared 6 per cent. : what did A give a gallon for the 
wine? 

169. Bought a quantity of goods for £375, and 3 months after sold 
them for £412 10«., how much per cent, per annum was the gain ? 

170. The content of a cistern is the sum of two cubes, whose edges 
are 10 inches and 2 inches, and the area of its base is the difference of 
two squares whose sides are 1^ and If feet. Find its depth. 

171. How much paper, f yard wide, will be required for a room 
that is 22 feet long, 14 feet wide, and 9 feet high, if there be three 
windows and two doors, each 6 feet by 3 feet ? 

172. A stone 18 inches long, 17 broad, and 7 deep, weighs 278 lbs. : 
how many cubic feet of this kind of stone will freight a vessel of 230 
tons Wirthen ? 

173. Express a degree, 69^ miles in French metres, given that 
32 metres are equal to 35 y.ards. 

174. "What is the present value of a bill of £151 175. 6d, due at the 
end of 4 years, at 5f per cent, per annum ? 

175. If the Sd. loaf weighs 48 oz. when wheat is 62s, per quarter, 
what would be the price of wheat, when the 6d, loaf weighs 32 oz. 
8drs.P 

176. Fmd exactly the square root of 104Q5'10t^. 



282 



THE CIVIL SEBYIOB ABITHHSTIC. 



177. Find the cube root of 352045367*981. 

178. Multiply by the method of duodeoixnaU 3 feet 2 inches 5 parta 
by 1 foot 4 inches 7 parts, and the product by 4 feet 8 inches. 

179. Transform the result of the above into cubic feet^ cubic inches, 
and the fraction of a cubic inch. 

180. A cistem has two pipes, one of which fills it in 30 minutes, 
the other in 40 minutes : it also has a discharge pipe, which empties 
it in 20 minutes. In what time will the cistern be filled, if all the 
pipes are set going ? 

181. Reduce to a decimal correct to 7 places. 



x^a + m + ixo + *"•• ** 



182. In Iteanmcr*s thermometer the freezing point is zero, and the 
boiling point 80**. In the common thermometer (Fahrenheit's), the 
freezing point is 32°, and the boiling point 212°. What does Reaumer's 
mark, when Fahrenheit's marks 62**, 10°, and — 18* respectively? 

183. A person converts £27,851 17«. Sd, into 3 percent stock at 
7Sf, and invests the same simi in a 3^ per cent, stock at 9d^ : he sells 
out when the former has risen -^ per cent, and the latter has faOen 
fg per cent. How much has he gained ? 

184. A cistem contains 600 gallons. Its external dimensiona aie 
1 7 ft. in length, 2 ft. 1 1 in. width, and 2 ft. 6 in. depth : if the thickness 

of the sides be 1^ in., find the thickness of the bottom. (6^ gallons 
=: 1 c. foot.) 

185. Two trains start from opposite stations. The faster from A 
would reach B in 2 hours ; had the slow one kept time they would 
have met at f the whole distance from B, but owing to an accident to 
it they met at | the whole distance from B ; how much was the slow 
train late on reaching A ? 

186. If 25 thalers are equal to 3 francs, 5 scudi equal to 27 francs, 
135 gfulden equal to 62 scudi, 10 gulden equal to £1, how many 
thalers in £3 ? 



j Passengers. 


Great Britain. 


France. 




Ist Class 


4,743,213 


2,124,917 


307,492 


2nd Class 


10,291,749 


6,172,429 


1,292,476 


1 

i 3rd Class 


21,409,217 


15,473,555 


2,374,237 



187. From the above table, find the proportion per cent, that the 
whole number of passengers in Prussia boars to the whole number of 
^eoond-claaa passengers. 



\ 
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188. Hultiply by the method of duodeoimals 8 feet 5 inches by 6 
feet 7 inches 11 parts, and express the result in square inches and the • 
fraction of a square inch. 

189. If 24 pioneers in 2 days of 12 hrs. each, can dig a trench 140 
yds. long, 4 yds. broad, and 2 yds. deep, in how many days of 9 hrs. 
each, will 180 pioneers dig a trench 480 yds. long, 4 broad, and 3 deep? 

190. In a class of 21 children, there are 7 boys and 14 girls. The 
ages of the boys are : 3 boys are 8 yrs., 2 are 11, and 2 are 1:2. The 
girls' ages are: 4 of them 9 yrs., 2 are 10, 4 are 13, and 4 are the 
average age of the boys. Find the average age of the whole class. 

191. A person transfers £3C0 stock, 3 per cent consols at 99, to Ex- 
chequer bills, pa3ring 2^. per cent, per day at a premium of 7^. 4^/. 
Find the alteration in his income. 

192. A person goes to France with 33 sovereigns, ^ a sovereign, and 
7 florins : he spends 577 francs 50 centimes : how many florins has he 
remaining, supposing the exchange to be 26 francs 25 centimes for £ 1 P 

193. The cost of carpeting a room, twice as long as it is broad, at o <. 
a square yard, amounted to £6 2«. 6d. : and the painting of the walls at 
9d, a square yard amounted £2 12«. 6d, Find the height of the room. 

194. What would be the cost of papering a room 18 feet, 8^ inches 
long, 16 ft. 3f in. broad, and 10 ft. 3^ inches high, at 4f £?. per square 
yard ? SdiVe by decimals. 

195. Extract the cube root of 1194389981 ; and of 3o^f|. 

196. A person invests in the 4 per cents., and receives 5 per cent, 
interesf for his money : required the price of the stock. 

197. If 25 thalers = 93 francs : 136 gulden = 62 scudi : 10 gulden 
= £1 : £3 = 20 thalers : find the number of francs in o scudi. 

198. Subtract 5 flonns 3 cents. 5 mils from 9 floruis 6 cents. What 
fraction of £4 Ids. 6d, is the remainder ? 

199. Multiply by the method of duodecimals 3 feet 7 inches by 
4 feet 9 inches 11 parts ; and show what the product wiU become 
when reduced to square inches and the fraction of a square inch. 

200. The average number of people passing a certain point between 
the hours of 8 a. 21. and 10 p. h. is 105 per minute : and between 10 F.21. 
and 8 A..11, the number is 14 per minute. Find how many pass in a year. 

201. From the table given in preceding pag^e, find the proportion pei 
cent, which the whole number of 1st and 2nd class passengers bear:? 
to the whole number of 3rd class passengers. 

202. Bequired the length of the edge of a cube, whose content is 
22,214 yards 10 feet 64 inches. 

' 203. At what price must the 3^ per cents, be in ordet that they may 
give the same income as an investment in the 3 per cents, at 72 ? 

204. A certain sum, if invested in the 3 per cents., would give an 
annual income of £105, and if invested in x^vV^^-^ ^^dSL^<^ '^^'^x. 
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paying 5} per cent., would yield £177 6^. H<i, Find the sum and the 
price of consols. 

205. The distance between two towns, A and B, is 57^ miles, and 
the fare by railway ll*. : the distance between two other towns, 
C and D, is 20|^ miles, and the fare 2«. How much must be added to 
the fare per mile between A and B to make it exactly double the fare 
between C and D ? 

206. The capital of a railway company is £11,400,000. Besides 
this there is £3,420,000 preference shares paying 5^ per cent., and 
£2,800,000 debentures, paying on an average 4^ per cent, per annum. 
The half-yearly receipts are £725,000, and the current expenses are 
59 per cent, of the receipts : find the rate per cent, for the shareholders 
half-yearly, laying aside £1200. 

207. How many yards of carpet j of a yard wide will cover a room 
26 ft. long and 16 ft. broad ? find its cost at 4*. 6d. per yard. . 

208. Find the value of the series 1 + - + + , — - — - + &c., as 

1 IX 1 1X2X3 

far as six places of decimals. 

209. Eeduce 1*875 of a day to seconds ; bring 3" to dedmal of a 
week ; and 3 pints to the decimal of a quarter. 

210. Required the present worth of £2369 6s. for ^ of a year at 5 per 

cent, per annum, and find value of \^"^'^, + V. ""X. * 

211. Find the price of 10740 cubic feet of gas, at 4*. 2rf. per 1000 
cubic feet ; also of 5 tons 3 qrs. 17 lbs. at £7 3*. 4<?. per ton. 

212. A person has £3000 in the 3 per cents. : he sells out at 99 per 
cent, and invests in Exchequer bills at 2^d. p^ cent, pet day when 
the premium is 7«ff 6d. ; what is the effect on his income ? 

213. Extract the cube root of 428661064. 

214. Multiply by the method of duodecimals 4 feet 6 inches by 

2 feet 7 inches 11 parts; express the result in square inches and 
fraction of a square inch. 

215. A person goes to France with 33 sovereigns, IJ sovereign, 
7 florins. He spends 577 francs 20 centimes ; how many florins doee 
he bring home, the exchange being 26 francs 25 centimes to the pound ? 

216. If 240 pioneers in 2 days of 4 hrs. each, dig a trench 140 yds. 
long, 4 yds. deep, and 2 yds. wide, in how many days of 12 hrs. each 
should 980 pioneers dig a trench 1000 yds. long, 4 yds. deep, and 

3 yds. wide. 

217. What is meant by a circulating decimal; and how is it 
known whether a vulgar fraction will give a terminate decimal ? 

218. Find the value of : ('53 -f- -02016) -7- -35678. 

219. What interest per cent, per annum has a person for his money 
ivho bays in the 4 per cents, at 95|? 
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220. Find the amount) at compoond interest, of £2600 payable 
luarterly for 2 yrs. at 4 per cent. 

221. Pure gold is £3 IT*. 10|^. per ounce— gold coin is compounded 
of 22 parts pure gold and 2 parts alloy ; the alloy being worth 1^^. 
per oz., what is the value of alloy in £100 ? 

222. A person sold at 104-| ; he invests in 3 per cent, consols at 93 ; 
ifter getting a half year'is dividend he sells at 93|-, his whole gain 
being £168 15«. ; how much railway stock did he sell ? 

223. A bankrupt whose assets were £70 10*. paid 3^. in the 
pound to his creditors ; by how much were they losers ? 

224. If 1200 passengers travelling on an average of 30 miles each 
^ve a weekly return to a railway company of £1600, how many will 
^ve a yearly return of £286,000, travelling 25 miles «ach, if the fares 
be reduced by one-fourth ? 

225. A can do a piece of work in 6 days of 8 hours each, B in 5 
lays of 10 hours each, and C. in 12 days of 6 hours ; how many hours 
can they do twice as much work all working together ? 

226. Two trains 92 and 84 feet long respectivSy, when moving with 
uniform velocities on parallel rails in opposite directions pass each 
)ther in IJ seconds, but when they move in the same direction the 
raster passes the other in 5 seconds ; find their rates of speed. 

227. A person who owes £100 pays £25 both for principal and 
nterefit yearly ; how much is due at the end of 3^ years at 5 per cent. ? 

LXIV. 

Averages and Fer-centages, {Timey 2 hours*) 

1. Find the average of 13J|, 21, 7|, '0023, SJ, 0, 106^, and 57^ : 
express the fractional part decimally. 

2. If by selling wine at 15*. per gallon I lose 6 per cent., at what 
price must I sell it to gain 17^ per cent. P 

3. Of 32 selected candidates for the East Indian Civil Service in 
L859, 3 were above 20 years of age when they went to India, 4 above 
21, 12 above 22 and 23 respectively, and 1 above -24. From these 
lata, find what is the average age at which the men went to India. 

4. A merchant has teas worth 4*. 6rf. and 3*. ^d. per lb. respectively, 
^hich he mixes in the proportion of 3 lbs. of the former to 2 of the 
atter, and sells the mixture at 4«. 4^. per lb. : what does he gain or 
ose per cent. ? 

5. Between the years 1841 and 1851 the population of England 
ncrea.scd 14*2 per cent. In the latter year it was 21121290. What 
WB& it ill the former year ? 

6. A person invests £5460 in the 3 per cents, at 91, he sells out 
2000 stock when they have risen to 93^, and the remainder when they 
lave fallen to 85 : he then invests <^e produce in the 4^ per cents, at 
102. What is the difi'erence in his income ? 

7. What must be the market value of 6 per c^nt. stock, in order that, 
ifter deducting the income-tax of lOd, in the pound, it my yield 6^ 
per cent, interest. 

8. Reduce ^jiH? of U'i of 29 of -lit to a vulgar tta,ctlw!t. 
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These QueaUons were also given at Competitive ExaTMnationa, 

lTi7ne2 Iiours.) 

4 

LXV. 

1. When a 3j- per cent stock is at 93, find what price a 4^ per eent 
stock must bear, that an investment may be made with equal advantage 
in either stock. 

2. A person sells Midland Stock paying 6^ per cent, at 128^, aad 
invests in Great Western stock paying 3 per cent, at 72^. By how 
much per cent will the interest of his investment be altered ? 

3. A person invests :£5000 in the new 6 per cent Turkish loan, 
issued at 68 per cent, at 2^ premium. How much stock will he have, 
and what rate of interest will the investment give? 

4. What must be the market value of 3 per cent stock, in order 
that, after deducting an income-tax of lOd. in the pound, it may yield 
3 J per cent, interest ? 

5. What is meant by the par of exchange between two countries ? 
When is the exchange said to be against a country ? Explain briefly 
why the course of exchange between two countries varies. 

6. If £3 = 20 thalers; 25 thaler8«=93 francs; 27 francs =5 scudi; 
and 62 scudi »: 135 gulden : bow many gulden =£1 ? 

7. A trader in London owes a debt of 1000 pistoles to one in Cadiz : 
find what he gains by sending it to him through France, the exchanges 
being £1=25*4 francs ; 19 francs = 1 Spanish pistole; 4 Spanish pis- 
tole8=£3. 

8. A person in London owes another in St. Petersburg 920 roubles, 
which must be remitted through Paris. He pays the requisite sum to 
his broker, at a time when the exchange between London and Paris is 
25*15 francs for £1, and between Paris and St. Petersburg I'S.francs 
for I rouble. The remittance is delayed until the rates are 25*35 francs 
for £l, and 1*15 francs for 1 rouble. What does the broker gain or 
lose by the delay ? 

9. An event occurred on 30th January, in the last century, within 
14 years of the end of it ; find the year, the day of the week having 
been Sunday ? 

10. A and B set out together from the same place and travel in the 
same direction ; after A, who goes uniformly 18 miles a day, travels 
9 days, he turns back and goes as far as B has gone in those 9 days ; 

Ae turns again and piu'suinghia journey ovettakea B in 22^ days from 
tbey £r8t set out, at what rate did B \»avfe\1 
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Tlte following 15 Questions were proposed to Candidates who had already 
parsed a Test Examination. ( Time 3 hmirs.) 

LXVI. 

1. If a steamer makes the passage from New York to Liverpool (say 
3,760 miles) in 9 days 14 hours, and a train goes from London to Edin- 
bargh (say 405 miles) in 18 hours: compare the rates of the steamer 
and the train. 

2. Find the square root exactly of 2515||f. 

3. Extract the cube root of 5*78 to three places of decimals. 

4. Multiply by the method of duodecimals 3 feet 1 inch 11 parts by 
2 feet 6 inches 7 parts, and the product by 1 feet 7 inches. 

5. Express the result of the last question in cubic feet, cn];)ic inches, 
and a fraction of a cubic inch. 

6. Divide 4«0d by '1407. 

7. Find the average of 2 If, 73f, 0, 3*065, 82," 17^ 5^, 9^: express 
the fractional part decimally. 

8. A person sells as many 3 per cent consols at 98| as produce 
^000, and invests this sum in railway stock, paying 4 j per cent, at 
93}. How is his income affected? 

9. A person buys coffee at £5 \2s, Gd. per cwt., and chicory at 
£2 5a 5d, per cwt. and mixes them in the proportion of 2 of chicory 
to 5 of coffee. He retails the mixture at "is. 3d. per lb. What is his 
gain percent? 

10. Find the true discount on :£512 I5s. Sd., due 52 days hence, at 
2^</. per cent a day. 

11. If 5 men can perform a piece of work in 12 days of 10 hours each, 
how many men will perform a piece of work four times as large in a 
fifth part of the time, if they work the same number of hours in the 
day, supposing that 2 of the second set can do as much work in an hour 
as three of the first set 

12. A canal 10 miles long is 8. yards wide at the top, 6 yards wide 
mt the bottom, and 5 feet deep. How soon would the excavation of it 
be completed by 800 men, each removing on an average 1 5 cubic yards 
per day? 

13. The rate of a clock is •0375 per cent, too fast. How much will 
the clock gain in a week ? 

14. A vessel whose speed was 9j miles per hour started at 8 o'clock 
to go a distance of 74 miles. A second vessel, \rhose speed was to that 
of the first as 8 to 5, starting from the same place, arrived 5 minutes 
before the first When did the second vessel start? 



238 THE CIVIL 8KUV10K ARITHMETIC. 

15. At a siege it was found that a certain length of trench coald be 
dug by the soldiers and navvies in 4 days, but that when only half 
the navvies were present, it required 7 days to dig the same length 
of trench. "What proportion of the work was done by the soldiers? 

Lxvn. 

London University, 

1. Find the least number divisible by all the numbers from 1 to 18. 

2. Simplify the expression : 

4^-31+ 5^ _ ll}-5^^ 

7i-4j+llA "J + 5i 

3. Extract the square roots of 443556 ; -0000004489 ; and *4. 

4. Divide '000356 by '0000057, and calculate to 5 places of decimals 

the value of-; — 
a/2 

5. Define Interest, Discount, an4 Present Vlalue, and find the present 
v'alue of £911 13^. Zd, due 5 years hence at 3 per cent, simple interest 

6. If the 3^ per cents, be at £95f and the 3 per cents, at 83, which 
IS the better investment? 

7. A person walking along the road in a fog meets one waggon and 
overtakes another which is travelling at the same rate as the former. 
and he observes that between the time of his first seeing and passing 
the waggons, he walks 20 yds. and 60 yds. respectively ; find how far 
he can see in the fog, and compare his rate of walking with the rate tt 
which each waggon is moving ? 

8. The weights of pure gold and of alloy in a sovereign are very nearly 
in the ratio of 113 : 10 and the price of pure gold is £3 17& 10^ per 
oz. ; find the weight of a sovereign, supposing its value to be that of 
the pure gold it contains. 

9. Find the square root of -612345678$. 

10. How many yards of carpet, three quarters of a yard wide, will 
cover a room whose width is 20 ft. and length 22 ft ? 

11. By selling tea at 4*. 6(/. per lb. a grocer cleared ^ of his outlay, 
what would he have gained if he had sold the tea at ba. ? 

12. Express | of Is. 6(f. + '625 of 16«. as a decimal of £% !«. 8«L 
Divide 2-88 by '00016. 

13. Find the square of '^ in the form of a recurrmg deeimal ; and 
find a/'694. 

14. An electric cable is laid between two ports and it is fovmd Uuit 
the groBs aanoal receipts amount to %0 "^t e^xil. oxi>i!Ki<& ^tv^wal outlay i 
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the anniial cost of repairs is 2 per cent, on the original cost, and the 
expense of working is found to he £600 a year, in addition to 20 per 
cent on the net receipts. After a year a second cahle is laid down, and 
it is found that the gross receipts and the expense of working are 
donhled, while the cost of repairs for the new cahle is only 1 p^r cent., 
and that the net receipts now amount to £14500. Find the cost of a 
cahle and the net receipts for the first year. 

15. A person invests in £10 railway shares when they are at a pre- 
miuin of \0s. At the end of a year he receives a guinea per share : 
what interest does he get ? 

16. If 81 bushels of wheat are consumed by 56 men in 5 days, how 
long will 16 men take t« consume 28 bushels ? 

Miscellaneous, 

17. Heduce 875 seconds to the decimal of a day. 

18. A merchant bought a fifty gallon cask of wine for £S7 4s. It 
lost 3i gallons by leakage. At what price per dozen must he sell the 
remainder, to clear 15 per cent, on his outlay, if 9 bottles =1 gallon. 

19. A legacy of £897 Is, is to be divided among 3 persons A, B, C. 
A is to veceive ^ ; B is to receive |, and C the remainder. Find the 
sum to be received by each, and the fraction of the whole paid to C. 

20- In what number of years will £'.876 10*. amount to £2439 9s. 
at '4 per cent simple interest? 

21. A wine merchant mixes two kinds of wine and sells the mix- 
ture so as to gain 8 per cent, on what the wine cost him. Had he sold 
each kind of wine at the same price per gallon as he sells the mixture, 
he would have gained 10 per cent and 6 per cent, respectively on the 
cost price of each. In what proportion were the two kinds of wine 
mixed ? 

22. The stuff out of a lead mine contains at first 15*9 per cent of 
«ead. After washing, by which process the amount of lead ore Is not 
diminished, the stuff contains 87*45 percent, of lead. How much rock 
was washed away out of 216 tons 5 cwts. of the original stuff? 

23. The income derived by a legatee from money invested in his 
behalf in the 3 per cents, at 93^ is £68 3s, 6d, What was the amount 
of the legacy ? 

Direct Commissions — January 1863. 

24. In standard gold 11 parts of 12 are pure gold. What weight of 
Moj is there in 3 oz. 5 dwts. of standard gold ? 

26. Add f, I, I, and ^ of 3j. 

26. Find the value of '36875 of a so'vereigiu 
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27. Divide 27*5264 by -0374. 

28. In hoir many- d&js will the interest on £4600 at l|rf. pe^ cent 
daily amount to £18 8«. ? 

29. If the corn of 13 horses for 63 days cost £17 6«. Sd, when corn 
is 48, per bushel, how many horses will cost £10 ISs, Ad, for com in 56 
days when com is As, dd, per bushel ? 

30. Extract the square roots of 8 and *0002 each to three places of 
decimals, and multiply the square roots together. 

Woolwich, 1861. 

31. A sovereign standard gold weighs 5*136 dwts. ; a shiUiog 
standard silver weighs ^ of a lb. Troy ; what weight in standard 
silver is equal to 4 oz. standard gold ? 

32. If a merchant with a capital of £20000 gain £500 in S 
months, what sum will he gain with a capital of £30000 in 7 monthi? 

33. Add together ^ of a guinea, ^ of a pound, ^^ of a crown, and 
^ of a shilling, and reduce the result to the decimal of & pound. 

QueetCs University, Woolwich, etc» 

34. Keduce to simple fractions : 

35. Divide J of 2§ by | of 7 J. 

8S. Find the simple interest of £275 lOs. for 2 years 146 days,* 
5 per cent. 

37. Extract the square root of 1562500 and of •015625. 

38. Multiply 3^ by 4^ and from the result subtract 7f . 

39. At what per cent, simple interest will 3^d. produce 3\8, inte- 
rest in 33^ years ? 

40. In the 3 per cents, what fraction of a given amount of stock is 
paid for annual interest — (1) without any deduction; (2) after 9d. in 
the pound has been deducted for income tax ? 

41. If an oz. of standard gold, of which the weight of the alloy u 
represented by two parts out of 12, be worth £3 178. 6d., find the 
value of 10 lbs. of jewellers' gold in which the weight of alloy is re- 
presented by the decimal *416, the value of the alloy being neglected ? 

42. A and B can do a piece of work in 4 days, B and C in 6 days, 
and A and C in 8 days; in what time could they all do it working 
together ? 

43. Ten excavators dig 12 loads of earth in 16 hrs., whilst 12 othen 
can only dig 9 in 15 hrs. ;in what time will they jointly dig 100 loads^ 
and in what time 1 man of each set separately ? 
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44. Find the side of a square courtyard the expense of paving 
rhich at d«. 9d, per square yard is £38 10^. 5d. ? 

45. If 21 horses and 217 sheep can be kept 10 days for £56 Ss. 4(7. , 
rhat sum will keep 9 horses and 60 sheep for 27 days, Supposing that 
I horses eat as much as 50 sheep ? 

46. A manufacturer having a capital of £5000 on which be can 
'ealise by baud labour 10 per cent profit, buys a machine for £1000, 
)y which bis profit on the remainder of his capital is raised to 20 per 
tent. This machine lasts 5 years. Of how much is he by that time a 
^ner by the machine, supposing him to draw £300 a year for the 
iQpport of his family, and to reinvest annually the remainder of his 
)rofit in the business. 

47. A dealer having laid in a stock of a certain article began to sell 
t by retail. The first day he made a profit of 3dl, the second day of 
'2d, and so on, the profit increasing by l'2d, a day, until the whole 
took was disposed of; he then found that he had realised a profit of 
4$, Sd. For how many days did he continue to sell the article ? 

Chelsea, 

48. A person paid £18 \5s, for a year's income-tax, but after 
overnment raised the tax by 9d, in the pound he paid £52 lOs, What 
ras the person's income, and at what rate in the pound was the tax 
3viedat first? 

49. A merchant made a mixture of wine at 2Ss. a gallon with brandy 
t 42«. a gallon, and he found that by selling the mixture at 35s. a 
;allon he gained 15 per cent, on the price of the wine, and 20 per 
tent on the price of the brandy : in what ratio were the wine and 
irandy mixed together ? 

Direct Commissions. 

50. Two shepherds A and B owning a fiock of sheep agree to divide 
t A takes 144 sheep and B takes 184 sheep and pays £70 to A ; 
■equired the value of a sheep. 

Miscellaneous. 

51. A person after paying \0d, in the £ as income-tax, has remain- 
ng an income of £862 lOs, : what would have been his income had 
;h^re been no income-tax ? 

52. K the French 3 per cents, are at 60 when the English are at 95» 
;he exchange between the countries being 25 francs to the pound, how 
nuch French stock in francs can be b^oght by selling £6000 stock out 
>f the English fUnds? 

"ML 



242 THE CIVIL 'SERVICE ARITHMETIC. 



APPENDIX L 



GREATEST COMMON MEASURE. 

177. The G. c. m. of two or more numbers is the pro 
their common prime factors ; thus, if it be required to i 
6. c.H. of 120 and 168 ; the prime factors of 120 are 2 
X 3 X 5, and those of 168 are 2 x 2 x 2 x 3 x 7 : theref 
factors common to both numbers are 2x2x2x3, an 
product is 24, which is the G. c. m. required. In 
the G. c. M. any one of the numbers may be divide* 
measure by which the other numbers are not div 
I^r instance, 168 might have been divided by 7, a 
quotient 24 used instead. The following contracted i 
of finding the G. c. if., founded upon these principles, 
understood from the examples below. 

Ex. 1. Find the greatest common measure of 161 and 253. 

After writing the numbers, we see by 
inspection 7 will measure 161, and not ^^\^ 26J 

253: we divide by 7, and find for quo- ^' ^' "' ^^253 

tient 23, a prime number, which we find 

by trial measures 253. 

Ex. 2. Find the o. c. H. of 1216, 832, 424. 

Here we find by inspection that 8 will 
measure the three numbers. We divide $ XS(V^ 832 4 
152 and 104 by 2, a factor which cannot X'^ \^\ 

enter into the o. c. M. of the quotients, 76 52 

because it is not a factor of 53. Now 

•52 and 53 being prime to each other, and neither of them a m< 
76, we condnde that the g. c. h. of the given numbers is 8. 

* The number lued as divisor must not contain a factor which is caunaum 
the DwnberB it does not divide. It tomel\mes^\l^x\.Netl xMf^l ^Yvv^^eoi that n 
factor can be found. 
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DISCOUNT. 

X80. The following formulas, the reason of which is evident 
om the nature of proportion, will be found useful. 

Let P= Present worth, D=: Discount, X=the value of the bill at 
»me future time, A as Amount, and I =s Interest of £100 for the same 
me and at the same rate, and R=rate per cent. 

£100 X X 



L 
II. 
III. 
IV. 

V. 



p= 

D= 



A 
Xxl 

I + £100* 



Y AxP AxD 
X==— — -, or -_ — . 



1 = 

R= 



100 
AxD 

X • 

100 xD 



PxT* 
In working No. 11, given in page 144, we apply the second of the 

ro formulae, III., and we have ^^^^^^^ =£105 x 3=£315. Ans, 

181. Square Root (Formula for). 

(x+yy^x^ + 2Ti/+ y\ (Euclid, Prop. 4, B. IL) 
34«30 + 4/.34*=30« + 2(30x4) + 4« = 30'^+(2x30 + 4)4=1156 

ViTse = ^^900 + 256 -/l 1 56 

9 (34 ^fw. 



900 (30 + 4 Am, 



x30 + 4 = 60 + 4 



256 

256 



64 



256 
256 



182. Cube Root (Formula for). 

25=20 + 5/.25«=20« + (3 x 20* + 3 x 20 x 5 + 5*)5 = 15625 

-^^5625 
'>'l5625sr-y8000 + 7625" 'yi5'625 

20»= 8000 (20 + 5^n«. 



8 (25 Ant, 



3x20*= 1200 
tx20x5» 300 

ft X 1595 



7625 



3x20^=1200 

8x20x5= 300 

5*= 25 



7625 



7695 



1525 (m^ 
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DECIMAL COINAGE. 

183. The following system of coinage, based up( 
pound sterling as its standard, has elicited a large a 
of approval for its admirable simplicity and its little 
ference with our present currency. 

* Pound arid Mil System.* 

# 

10 mils~l cent. 
10 cents =1 florin. 
10 florins=:ei. 

It is obviooB from the above table that the cent would be v 
24</.-hl0 = 2|, or 2j</. very nearly, and that the mil would be v 
2fti. + 10 =}§(/., or very nearly one farthing. 

This system, when introduced, will have the* efl 
rendering Compound Arithmetic entirely unnecessai 
equivalent to adding nearly twenty minutes to each 
'day in our primary schools. 

Ex. 1. Reduce £16 7 florins 6 cents 5 mils to mils. 

Here we have 16765 m. at once, without performing any re 

The complete reduction would be 

£ fi, e, m. 
16 7 6 5 

JO 

160 + 7 = 167 florins 
10 

1670 + 6 = 1676 cents 
10 

i676na.r,^if;7G5m. 

Ex. 2. Reduce 74689 mils to pounds, &;c. 

If we place the decunal point three places to the left, we 1 
required pounds, thus £74*689 ; if two places, in florins — tbot 7^ 
and if only one place, in centa— \\ivia, 1 ^^^'^ <u 



24 


7 


6 


19 


6 


5 


46 


9 


4 


49 


7 


8 
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bllowing example in Additibn will show more fuUj 
intages of a decimal coinage. 

Add together 

£ H. c. m. mils. 
.3= 24763 

2= 19652 

7= 46947 

5= 49785 

141147m = £141 Ifl. 4c. 7m. Ans. 

Reduce £78 17«. \0^ into the new coinage, 
re given a simple and accurate rule for reducing shilUngB and 
the decimal of a pound (97), of which we now avail ourselves. 

17A--85 
1 Ojrf. in farthings = 042 

(I of 10-5 ) ° -00 W 5 

17«. 10id = -89375 
(uently in the new comage it is written 78893*75m. =£78 Sfl 

)ugh a more simple method might be given, yet this 
great advantage of being rigorously accurate. The 
operation — reducing any sum in the new to its 
ent value in the present currency — may be performed 
ressing it in pounds, and then finding the value of 
imals of a pound by the rules already given. 

Express £78 8fl. 9c. 3*75m. in £ s, d. 

£78-89375 
20 



»T 



17-875t^^ 
12 



4 



2-^ 
£78 \18, lOjrf. Ans. 

n work this and similar questions very expeditiously by (99> 
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THE METRIC SYSTEM. 



184* This system, at present in nse on the Continent^ 
recommended hj a committee of the House of Common 
1862; and 'for the promotion and extension of our inte: 
as well as our foreign trade, and for the advancemen 
science * is legalised in this country by an Act of Pai 
ment, dated July 29th, 1864. The metric system was fon 
in France in 1789, and derives its name from the metre wl 
is its base, which was obtained by actual measurement, b 
one- ten-millionth part of the quarter of a meridian- 
distance on the arc from the pole to the equator. All oi 
measures are either multiples or sub-multiples of the mi 
in a tenfold ratio, and consequently are subject to 
same laws of calculation as the numbers in our comi 
decimal notation. The m^tre is a little longer than 
yard, being 39*371 inches : its square is the standard 
surfaces, its cube for solids, and a cube described upon 
one-hundredth part of its length the unit of weight. 

When greater lengths are expressed, such as disti 
between towns, it is usual to express them in kilomet 
n^inute distances, on the contrary, are expressed in m 
metres. 



1 m^tre 

10 metres 

100 metres 

1000 metres 

10,000 metres 

(^) -1 of a m^tre 



1 decametre 
1 hectometre 
1 kilometre 
1 myriamdtre 
1 dicimdtre 
1 c^ntim^tre 
1 millimetre 



British yds. feet 

1 

10 2 

109 1 

1093 1 

10,986 



inches. 
3-3708 
9-7079 
1-079 
10-79 
11-79 
3*9A71 
•S937 
•0394 



THE METRIC ST8TEM. 
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The prefixes deca, &c. which are used in the multiples, are 
taken from the Crreek : deci, &c. forming the subdivisions, 
are taken from the Latin, It is usual to place the decimal 
point after the m^tre, and then the number is expressed in 
metres, the figures to the right being tenths, hundreds, &c. 
of a metre, just as in the common notation numbers are ex- 
pressed in units. We can express a number in any other 
denomination by shifting the point : thus 1347*3 metres 
when written 1*3473 become kilometres, and when written 
13473become decimetres. 

SURFACE. 

The principal unit is the square metre ; land measure is 
usually expressed in square decametres, which are called 
ares. 





Square metres. 


British square yds. 


Centiare, Le. ^ are 

Are i 

Dekare, L e. 10 ares 
Hectare, i. e. 100 ares . 


1 

100 

1,000 

10,000 


1*1960 

119-6033 

1196-0333 

11,960*3326 



CAPACITY. 



The principal unit is the cvhic metre ; the standard for 
liquids, and grain is the litre* 



/ 


Litres. 


Cubic metres. 


British ptets. 


Kilolitre . 
Hectclitre 
Dekalitre 
Litre . 
Decilitre . • 
Centilitre. 


1000 

100 

10 

1 

•1 

-01 


1 


1760-77 
176-077 
17-6077 
1-76077 
-176077 
-0176077 

* 
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THE CIVIL SERVICE ARITHMETIC. 



WEIGHT* 



The fundamental unit of weight is the gram. The kilo- 
gramme is the weight in vacuo of a decimetre cube of dis- 
tilled water, the thermometer being at 4° centigrade. 



1 ■ ■ 


Grams. 


Stones. 


Lbs. 


Oz. 


Drt. 


Gram 


1 


• • • 


• • • 


• • • 


'56438 


Dekagram 


10 


• • • 


■ • • 


• • a 


5-6438 


Hectogram 


100 


• • • 


• • • 


3 


8*438 


Kilogram* 


1,000 


• • • 


2 


3 


4*3831 


Myriagram 


10,000 


1 


8 





11-8304 


Quintal 


100,000 


15 


10 


7 


6-304 


Millier 


1,000,000 


157 


6 


9 


15-04 



The above tables have been taken from the Act of Par- 
liament referred to. 



* Ordinary merchandleo is always referred tothic vreight, which lis 15482*3478 sr<t'n^ 
Uritlslu 

Lxvin. 

1. If a metre be 39 '371 inches, express a kilometre as a decimal of 
an English mile ; also a yard as a decimal of a metre. 

2. Reduce ] 50 hectars to acres, roods, and perches. 

3. Find the weight in kilograms of a block of stone 12 37 by 7*14 
by 0-83 metres, supposing the stone to be 2^ times heavier than 
water, bulk for bulk. 

4. Find the price of paving a court-yard 25*34 metres by 18*36 
metres at 4^. 6(2. per square yard. 

5. Show that 32 metres =35 yards very nearly. If the circumfer- 
ence of the earth be 40 millions of metres, express it in English miles! 

6. How much cotton, 4 feet wide, at 3c2. per square foot, is equal 
in value to 34-45 metres of sUk, f of a yard wide, at 4 francs per 
square metre (£1 ^25 15 frs., and 39*37 in. = l metre) ? 

7. It is computed that cvciy iiulividiial in France consumes yearly 
1160 grams of coffee and 9 of tea, and that each i)crson in England 
consmnes 473 grams of cofTcc, and 1079 of tea ; if tea be 3»., and 
coflfee \8. M. per lb., and a franc worth 10*(Z., fnid in francs the 
value of the Englishman's consumption above the Frenchman's. 
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LXIX Oiven May 15, 1872.-— Tuce, 3 Houbs. 

1. A person has £642 6d. 8d. remaining after paying an income- 
tax of 4d. in the ponnd. Find his gross income. 

2. Find the cost of 5a. 3b. 7p. SStds. at £161 6s. 8d. per acre. 

3. Find the difference between 30 chains 15 links, and 3 furlongs 6 
rods. Express the answer in yards, and the fraction of a yard. 

4. Find the present worth of £455 12s. 6d. due in 4 years henoo at 
6} per oent. per anTmin. 

5. By selling sugar at 4]d. per lb. a person loses 1 per cent. Find 
what it cost him per cwt. 

6. "Find the cost of papering the four walls of a room 27 ft. 8 in. long, 
21 ft.- 4 in. broad, and 12 feet high, when a piece of paper 12 yards 
loQ^ and 8 quarters wide costs 4b. 6d. 

7. Find within an inch the diagonal of a square field containing 3^ 
loreB. 

8. Multiply duodeoimally 13 ft 5 in. 7 pts, by 9 ft. 3 in* 11 pts. 
{lYing answer in sq. ft., sq. in., and fraction of a sq. in. 

9. The price of £100 bank stock, paying 6^ per cent, per annun^, 
8 185| ; £6,250 stock is transferred from this to the 3 per cents, at 
>2j-. * F^d the decrease in income, neglecting brokerage. 

10. Find by duodecimals the height of a parallelopiped containing 
(59 ft., 1,248 in., the area of whose base is 26 ft. 6 in. 

11. Find the number of lineal feet in the edge of a cube containing 
.8-d62 cubic yards. What is the length of the diagonal, and the avea 
»f one of the faces ? 

12. A watch is 10 min. too fast at 12 o'clock on Monday, and 
OSes 3 m. 10 sec. per day. Find the time indicated by the watch at 
i quarter past 10 on the Sunday morning following. 

13. On May 15th in the present year a person had lived 30,000 
[ays. Fmd the year and day of the month of his birth. 

14. What vulgar fraction=10'5624d P show that its sq. root is 
;-24d. 

15. The French metre=39'37l English inches. Ho w many metres, 
ko., in a mile, and how many English yards in a kilometer P What 
B the unit of weight and of capacity in the French system of measure- 
nent? 

' LXX Given October 22, 1873.-— TncB, 3 Houbs. 

1. Add together '05735 of a mile and 46'25 yards ; and reduce the 
•esnlt to a decimal of 7 furlongs. 

2. A person invests £3,395 in the 3 per cent. Gonsols, when the 

x2 
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price of the sfcodk is at 84}; find the inoome he derires therefrom, 
and alflo the rate of interest he reoelTes for his money. 

3. If the price of coal be 42s. per ton, and the value of coal to the 
same weight of coke be in the ratio of 5 : 4, calculate the Talne of 
10 chaldrons of coke, if 3 ohaldronses2 loads, and each load weighs 
21cwt. 

4. A detachment of cayalry consisted of 520 men after engaging 
in two battles, in the first of which it lost 1 man in eyery 25, and in 
the second -fg of the remainder. Of how many men did the troop 
originallj consist ? 

5. From two places, which are 154 miles apart, two persons set 
ont to meet each other, one walking at the rate of 3 miles in two 
hours, the other 5 miles in 4 hours. When will they meet ? 

6. Find by duodecimals the cubical content of a tank 36 ft. 8 in. 
long^ 7 ft. 11 in. broad, and 6 ft. 5 in. high ; and express tiie resiittin 
cubic yards, feet and inches. 

7. Distinguish between interest and discount. Find the diffetenoe 
between the interest and discount on £d08 5s. 9d., for 8 yeaza^ at 4} 
per cent. 

8. Find the square root of *00694. Of what number is *2 the 
Bquare root ? 

9. Find the cube root of 11, to 4 places of decimals. 

10. Two circular gold plates, each 1 inch thick, of which, the dia- 
meters are respectively 6 and 8 inches, are melted into one plate an 
inch thick. Find its diameter, having given that the area of a cirde 
is proportional to the square of its diameter. 

11. The height of a solid six-inch cube is diminished by pressure 
to 5f inches ; supposing the lateral expansiopi to be uniform tiirough- 
out the mass, find accurately, to 3 places of decimals, the length of 
one of the edges of the new case of the solid, whose voliime ia n^ 
posed to remain unaltered. 

12. Find the exact time between 7 and 8 o'dook when the haodi 
of a watch coincide. 

13. A rectangfular grass plot, the lengfthsof whose sideB azekiilM 
ratio of 5 : 6, costs £16 lis. 6jd. for turfing, at 5d. per aqneie yaid. 
Find the length of its sides. 

14. What principal put out to compound interest for S jeea aft h 
per cent, would amount to £144 14s. Ojd. P 

15. If 60 cubic inches of lead, together with 54 cubic r ^^^ d 
cork, are equal in weight to 1,588} cubic inches of fir, and the wei^ts 
of equal quantities of lead and fir are repreeented by the nomben 
11*324 and *45 ; what number represents the wd^t of an sfsal 
quaatifty of cork P 
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LXXI. —Class II.— Mabch 1875 (3 howrs). 

1. Emd ^ *0003418801, and ,^ ^ oorreot to 7 places of decimals. 

2. Emd the least number whidi is diyisible by all the numbers up 
t6 15 inclusiye. 

3. If 7 ozB. of gold, 22 carats fine, 12^ ozs., 21 carats fine, and 17 ozs., 
19 carats fine are melted together, what is the fineness of the compound r 

4. A g^arrison of 4500 men is provisioned for 15 weeks at the rate 
of 13 ounces per diem per man, how many men musf leave, that the 
same provisions may last those who remain 27 weeks at 10 ounces 
per diem each man P 

5. Beduce to their simplest forms, 

1 



^ h+W., and 2+— J 



■2+i 

6. What is the present worth of a biU for £694 10«. due 3} years 
hence, at 4j^ per cent,, simple interest ? 

7. If if yards of cloth are worth ^ of a bushel of com, and 12 
yards of cloth wiU fetch 4} dollars, what is the value of 5 quarters of 
com, a dollar being equal to 4«. 2d. ? 

8. If a company of 160 men, in 6 days of 11 hours each, can dig a 
trench 230 yards long, 5^ wide, Ij- deep, in how many days of 8 
hours each would 96 men dig a trench 220 yards long, 3^ wide, and 

I deep, supposing the hardness of the ground in the former case is to 
that of the latter as 5 to 7, and that 4 men of the latter company can 
do as much work as 5 of the former in the same time P 

9. Two persons, A and B, hold ground in a common at a rental of 
£54, A puts in 23 horses for 27 days, and £ 21 horses for 39 days, 
how much of the rent should be paid by each P 

10. Find by duodecimals, the capacity of a tank 36 ft. 7 in. long, 7 ft. 

II in. deep, 6 ft. 10 in. wide, giving result in cubic measure. 

11. A and B working together do a piece of work in 7 days, B 
working alone can do it in 13 days. Suppose B works 3 days, how 
long will A take to finish the work P 

12. A contractor agrees to sink an artesian well on the following 
sums : £5 per fathom for the first 30 fathoms (consisting of gravel 
*j^ y), £35 per fathom through the sand, £20 per fathom through 
clay, and £25 through chalk. He found the thickness of the chalk 
to be equal to half the depth of the well, and that the sand beds 
were three times as thick as the clay. At the end of the work he 
got £2700 for his trouble. What was the depth of the well P 

13. A and B starting at opposite comers of a square, whose side is 
100 yards long, walk round it in the same direction, A walks 19 yards, 
while B wulks 16. At what part of the square will they be together, 
and what number of times wiU each have passed the comer from 
whence they started P 

14. A speculator bought Spanish bonds (yielding no interest) at 
18, 18 Honduras £100 bonds paying 10 per cent, interest at 35, and 
27 Turkish £100 bonds pa3ring 5 per cent, at 45. At the end of two 
} ears he sells the Honduras stock at 16, and the loUoiring year he sold 
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I 

the Spanish at 25, and the Turkish at 46. Including the interest, he 
grained £1146. What number of Spanish bonds did he buy ? 

15. A and B enter into business together, A gires ^ of the capital ; 
at the -end of the first year they have made a profit of 3^ per cent., 
and at the end of the second a profit of 5 per cent., at the end of the 
third year they are bankrupts, and can only pay 10«. in the pound. 
The remaining money is £16,663 1 Qs. How much did each contribute ? 

LXXII.— Qustoms, 

1- ^T\+H+^^+ih 2. 8j\-5f. 

3. l6XijX'-£-X-^. 4. 13i-f-2|f. 

5. 34-25+235-632+-00685+1400-06. 

6. 1000-423— 836-0982. 

7. 652-394 X -0476. 8. 219-46232-f--03542. 
9. Express 58, l^d, as a decimal of £5 2$. lid. 

10. 9i+^^+^+^. 11. m-m- 

12. f X3ixl5Xt5^5. 13. 14^1^.-4^. 

14. Add together '542 of an hour and 10- 864 of a minute, giymg 
result in seconds. 

15. From 30565 of an oz. take 9*15 of a grain. 

16. 30-96X43-8. 17. -03796-7-365. 

18. Beduce *0162 of is. 6d. to farthings and decimal of a farthiog 

19. Reduce 11 qrs. 7 bus. 3 qrts. to pints. 

20. What weight of sugar can be bought for £187 4«., if 13 owl 
cost £55 98. id. ? 

21. Find (by Prac.) dividend on £5069 10*. at 14*. lljrf. in the £. 

22. Find simple interest on £4000 for 3 years at 5^ per cent, per 
annum. 

23. In 1468935 inches how many miles, &c. ? 

24. If I get 1 lb. of bread for 1*. when wheat is 6*. a bushel, what 
should be the price of wheat per quarter when I get 12 ozs. of bread 
for id. 

25. Find (by Practice) the value of 2 rds. 19 pis. 19 sq. yds. of land 
at £40 6*. 8^. an acre. 

26. Find amount of £3750 for 3 years at 6 per cent, per annum 
compound interest. 

27. A can dig a certain length of ditch in 3 days, B can do the 
same in 4 days, and C in 5 days. How long will it take A, B, and C 
together to dig the same length of ditch ? Also what proportion oi 
the work will be done by each ? 

28. A prize of £2770 was divided amongst three persons in the pro- 
portion of the fractions j-^ 44., and -| • what were their r&^peotive 
shares of the prize ? 

29. A pond whose area is 3 acres is frozen over with ice to the 
uniform thickness of 6 inches; if a cubic foot of ice weigh 896 onnoes 
avoirdupois, find the weight of ice on the pond in tons. 

30. Find the square root of -0043046721 and j^ 40-353607. 

31. A merchant sells tea to a tradesman at a profit of 60 )per cent, 
bat the tradesman becoming bankrupt pays only 2s. 6d, in the pound. 

How much per cent, does the merchant gain or lose by his sale t 



EXAMINATION PAFSHS. 253 

Lxxm. 

1. If 16 men and 12 hojB earn £23 48. in 8 davs, how much should 
20 men and 15 boys earn in 10 days, a man's daily wage being 2s. ? 

2. V 39148797*61 ; and ^ 28934443. 

8. Find the sum which must be invested in the three per cents. 
at 90 at simple interest payable half-yearly, to amount in 23^ years 
to £2,317 sterling, the price of the funds remaining unchanged. If 
the funds rose to 96, m how many years sooner could the requiied 
amount be realized P 

4. In a school the numbers for the week were : — Monday morning 

67, Tuesday morning 60, Wednesday morning 65, Thursday morning 

68, Friday morning 62, Monday afternoon '5 more than the average 
of Monday and Tuesday mornings, Tuesday afternoon 5^, Wednesday 
afternoon '5 less than the average of Tuesday, Thursday the average 
of Monday morning and Tuesday afternoon, Friday afternoon 60. 
Find the average attendance for the week. 

5. A tradesman professes to retail his geods at a profit of 10 per 
cent. He mixes with them ^ of their weight of an inferior articlo 
which cost him only J of the price of the better. How much per cent, 
profit does he make F Also, in what proportion must he mix them 
in order to gain 20 per cent P 

6. A can perform a work in 10 days by getting 2 days' assistance 
from B, but B can do the same in 8 days by gc ttin ^ 2 days' assistance 
from A. In what time could they do it, both wo king together P 

7. By investing J of a sum in the 3 per cents, at 90, ^ of it in 4 
per cent, preference shares at par, 4 of it on mortgage at 4^^ per cent., 
and the remainder in New Zealand 5 per cent, stock at 104, a person 
has an income of £481 16s. 8d. Find the sum invested. 

8. A man travels 60 miles in 3 hours, partly by coach and partly 
by rail ; had he gone all the way by rail he would have ended the 
journey an hour sooner and saved J- of the time he was on the coach. 
How fnr did he go by coach ? 

9. In a British regiment '4 were Irish, '3 Scotch, and the remainder 
Engli 'h ; after 200 Irish and the same number of Scotch recruits are 
added -225 are English. How many did it at first contain ? 

10. If the 3 per cents, are at 95, and Government offer to receive 
a loan of £5,000,000, the lender to receive five millions in the 3 per 
cents., together with a certain sum in the 3^ per cent, stock, what 
sum in the 3j- per cents, ought the lender to accept P 

11. A passenger and a goods train start from the ends of a line 
120 miles long, and meet in the middle of it ; the goods train started 
an hour earlier than the other, and goes at § its speed ; find the rate 
of each. 

.12. Multiply (l+i+i+T»j+^+^V)fcy(T'j-H+A)- 

13. If a halfpenny stamp be ^ an inch long and -I of an inch wide, 

how many will cover the walls of a room 18 ft. 9 in. long, 16 ft. 10 in. 

broad, and 10 ft. 6 in. high ? 
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LXXrV. (CUumII.) 8 Hottbs.— Jfoy 1875. 

1. Multiply 4,327 by 814, and explain the method, lltdtiply 
32,856 byl21,711in three lines of multiplication only. 

2. Define G. C. M., and find the G. C. M. and L. 0. H. of 157 
days, 7 hours, 4 minutes, 7 seconds, and 243 days, 2 hours, 11 minutes, 
49 seoondB. 

_2J ^ 

3. If ^* 2j— 3i +4i^ 3 4|_ 

4J+ 3 

4. Gold is worth £3 17s. lO^d. per ounce, and silver 58. 2^ per 
ounce ; how many sovereigns weigh as much as 5000 shillingv P 

5. A person shooting at a target distant 550 yards, hears the bullet 
strike the target four seconds after he fires. A spectator, equally dis- 
tant from the target and the shooter, hears the shot strike the target 
two and a half seconds after he heard the report. Find the velocity 
of sound. 

6. Divide 806 by -1809523. 

7. What is the number of yards in the side of a square field con- 
taining 3,952 acres, 3 roods, 18 perches, 21} square yards. 

8. Multiply by duodecimals 9 feet 7 inches 3 parts by 2 feet 7 
inches 6 parts, and the result by 5' 7"; what does the product 
become when expressed in cubic feet, cubic inches, and the motion 
of a cubic inch P 

9. Find the length of the edge of a cube containing 41,063 cnbio 
feet 1,080 cubic inches. 

10. A person buys five shares in a concern at 40, next year the 
price is 4''>, and every succeeding year there is a fall of 4. Each 
year he SeUs out 1 share, and 'finds, at the end, he has neither gained 
nor lost. What interest did the concern pay ? 

11. A person sells an article at 5 per cent, profit. If he had 
bought it at 5 per cent, less and sold it for Is. less, he would have 
grained 10 per cent. What was the cost price P 

12. A person has £5,000 stock in the 3 per cents., which he invests 
in the 3^ per cents, at 87^, thus increasing his inooma by £6. JElnd 
the price of the 3 per centis. 

13. On a piece of work */ men and 5 boys axe employed irbo do 
half of it in 6 days. After this, 1 man and 1 boy mare axe put on, 
and } more is done in three days. How man^ more men must be 
put on that the whole may be completed in one day more f 

14. In a mUe race, A starts at 270 paces of 48 inches per minute, 
aadB 300 paces of 44 inches per minute. After 4 minutes, JB quiokau 
his pace to 320. Which wins, by how much, and in iri^ tiiuif 
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EXAMINATION PAPERS. 

(Time, 'H hours.) 

A. 

1. The population of 3 towns in 1841 were 4235 2553 and 6432, 
respectivelj ; and in 1851, their average population was 4402*6, 
the first and second haying increased 12 and 20 per cent, respec- 
tively, rind the increase or decrease per cent, in the third town. 

2. At what rate of simple interest will £1439 12s. 6d, become 
£1691 lis. 2id, in 5 years? 

3. A father and son contract to do a work for £5 8»., their 
nnited earnings being 9«. a day : after 6 days the father leaves. In 
what time will the son do the remainder, the father's rate of 
working beicg | better than his ? 

4. A man buys articles at £12 15*. per 100. and sells them 
at 2^ guineas per dozen : find his per centage profit. 

5. Find in yards the side of a square field, containing 15a& 
2rds. 29ple. 3yds. 

6. A, B, and C met : A had 5 loaves ; B, 3 loaves ; and C had 
8cL They divided the loaves fairly among them, and C paid A and 
B pioportionately. How much did each receive ? 

7. What must be the value of 5 per cent, stock that after paying 
an income tax of lOd, in the pound, it may yield 5} per cent, 
interest? 

S, The Brighton Railway Company carries volunteers from 
London to Brighton (62 miles), and back for Is. 6d. : if the working 
expenses of the train are 3s. 6d. per mile, what profit does the 
company make on 600 men ? 

9. Find the exact cube root of 47307^4^* 

10. A man starts on a journey and walks 10| miles the first day, 
16i^ 18), 27|-, 21} on the four following days, respectively. He 
ikusn returns home by the same road in 4 days. What was his average 
daUj walk on his way home, and on his whole journey ? 

11. By selling a horse for £64 1 5s Od., I lost 7^ per cent. How 
much per cent, would I have gained by selling him for 70 guineas? 

12. Multiply by the method of duodecimals 2ft. 7in. by Sft. 
5in. 7pts., and the product by 2 m. II in. 5pts.. and express the result 
in onbic feet, cubic inches and the fruclioYi oi woLS'k^. 
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1. Show that ^\ of II of 3} of a guinea is to iU of 16«. 6d., 
as 35 to 34. 

2' A person has £4000 worth of property : he insures half of it 
It 2s. Qd, per cent., and the other half at 3s. 6c?. per cent What 
'loes the insurance cost him ? 

3. By selling an article for 15s., I gain ^ of my outlay. What 
would I have gained per cent, had I sold it for 16s. 6d. ? 

4. If 12 men do a piece of work in 25 days, in what time will 10 
men do a piece of work 1^ times as great, if 3 of the first sot do as 
much in an hour as 4 of the second set can do in an hour and 
a^half and the second set work half as long again as the first set ? 

5. Three farms of 125, 400, and 150 acres are bought for £3500, 
£ 11200, and £22750, respectively. Find the average price of each 
farm, and the average price per acre. 

6. The produce of the income tax at 5d, in the one pound was 
equal to £5250000; how much would it be if it was at 6 per cent.? 

7. A ship has 3 chronometers — one of which loses ) a minute in 
the week, and the others gain 11" and 8", respectively, per day. 
The captain computes by ""he average of the 3 : after a Toyage of 
150 days, by how much is he wrong ? 

8. A wall whose height is i of its length, and whose breadth is 
^ of its height, contains 54925 cubic inches. Find the breadth. 

9. One horse goes 1} mile in 2' 26", another 1} mile in 3' 36!" 
How much per cent, does the first one go more than the second ? 

10. A man starts at 6 o'clock, a.m., oa 1st of May, to walk 1000 
consecutive hours. When will he have accomplished the task ? 

11. A cubic foot of water weighs 1000 oz., find the side of a 
cubical vessel which contains 4 tons 12 cwts. 3 qrs. lOlhs. 7 os. 

12. A baker's outlay for flour is 70 per cent, of his g^ross 
re'.eiptp, and other trade expenses 20 per odiit. The price of flour 
iuVid 60 })QV cent., and other trade expenses are thereby reduced "H 
per cent. "WTiat reduction should ho make in the price of a 5A 
ioaf, allu^^ ir>;^- him still to rcalizr tlu» mihh* ainonut of ^.voiit fnan ii ? 
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c. 

I. Reduce 29454 oz. troy to the decimal of 1 lb. aroirdupois. 

2 Find tho difTerencc between the discount and interest on 
1'8G6 59, for 3 years, at 6 per cent 

3. Find the value of 10*69, of -0693, of -285714, of 15«. 

4. The annual consumption of spirits in a country is 4500000 
gallons, and the duty is 8s. 4d. per gallon : the duty is reduce! 4 
aer cent, and the consumption then increased 6 per cent. : how is 
ihc revenue affected ? 

6. Divide £658 17«. among A, B, C, and D, giving A ^ of tho 
mm; B ^ of that sum, C |- of it, and D the remainder. 

6. Find the cost of papering a room 24ft. 3in. long, 15ft. 8in« 
oroad, and lift. 6in. high, at 4s. per square yard. 

- 7. Multiply by the method of duodecimals 4ft. 5in. by 6ft. 2in. 
llpts., expressing the answer in square inches. 

8. By selling goods for ^116 17«., I lose 5 per cent ; for what 
hhonld I havesold them to gain 3f per cent ? 

9. Three vessels containing 5267 gallons of wine are turned into 
a vat of which 3123 galls, are fortified by whiskey to the extent of 
7*4 per cent., 1017 to 9*3 per cent., and the remainder contains no 
spirits : how much per cent, is the whole fortified ? 

10. What is a man's gross income, if he has £1728 after paying 
6d« in the pound income tax ? 

II. A boat falls down a river with the stream in 40', and is pulled 
bucK in 7(y : compare the rate of rowing and the rate of the stream. 

12. A train 160 yards long is overtaking another train 15'J 
yards long: the first is going at the rate of 40 miles per hour, and 
the iieeoi«d at the rate of 18. Find hoT long a person yittirf us 
ihe hng train will see the other while passing it 
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D. 



1. Find V 459684: and find the length of the side of a square 
field whose area is equal to that of a rectangle, the sides of which 
u-e 29'16 and 13*69 yards. 



2. Find v' 4134520125. 

3. A person sells out jof the 3^ per cents, at 92|, and realizes 
(£18550 ; if he invests \ in the 4 per cents, at 96, and the remainder 
in the 3 per cents, at 90, find the alteration in his incon^e. 

4. If the Hamburg foot = 1269667 Paris lines, and 10 
lines = f of an English foot ; find in English measure the length 
of the Hamburg foot. 

5. Multiply duodecimally 3ft. 4in. 7pts. by 1ft. Sin. 5pts., and 
the result by 4ft« llin. 

6. Express the result of the previous question in cubic inches and 
the fraction of an inch. 

7. One pound of silver is coined into 66s, find the profit per cent, 
on the silver coinage when the price of silver is 6«. 2d, per oz. 

8. A grocer buys two sorts of tea at the rate of 6«. 6d, and 3». 6d, 
per lb. ; he mixes them in the proportion of 5 parts of the cheaper 
to 7 parts of the dearer. At what rate per lb. must he sell the 
mixture, so as to gain 25 per cent. ? 

9. The price of gold is £S 17s. lOJrf. per oz., what ought 539 
sovereigns to weigh, supposing i| of each to be pure gold, and 
that the value of a sovereign is « the gold it contains.' 

10. Find by decimals the interest on £358 3 fl. 1 ct. 2^ mils, for 
2i yrs., at 2 J per cent. 

11. Find the value of 37 kils. 8 decs. 4 grams, at £IS 6 fl. 7 cts. 
per kilogram, and express the result in English money. 

12. In 1861 there were saved by life-boats 13 J per cent., by 
rocket and mortar apparatus 8 per cent., by ships, boats, &c., 
62 per cent., and by individual exertion ^ per cent. : lost 16 per 
cent. Find the number of lives lost corresponding to 729 sayed by 
Tfe-boats, and also the corresponding numbers saved bjr the other 
lucaiiii enumerated. 
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E. 

!• The profits of a companj for one jear amount to £8296 
13a. 5}c?., and a person holding 70 shares received for his dividend 
the sum of £1025 12s. 7J(/. How many shares were there in all ? 

2. Keduce •7846163 to a vulgar fraction. 

3. Multiply by the method of duodecimals 4ft« 3in« 7pts. by 
5ft. Tin. 3pts.; and the result by 1ft, llin. ; and give the answer in 
cubic feet, cubic inches, and the fraction of a cubic inch* 

4m Find the present value of £10 due 2 years hence at 5 per 
cent, per annum ; and prove that the present value will pay the 
sum in 2 years. 

6. Find the square root of 

13 + 2» + 33 + 43 + 53 + 6» + 7' + 8» + 98. 

6. If 7 cwts. 2 qrs, 15 lbs, cost £25 19s. lOd., what must it be 
lold at per lb., to gain 15 per cent, ? 

7. On what day of the week will the Ist of January fall in 1880, 
tn 1890, and in 1900, respectively' 

8. A sheet of paper 5 J feet long, and 2J feet wide is cut in stripes 
1 inch wide. How many such sheets of paper will it take to go 
round the earth, a distance of 25000 miles ? 

9. What must be the market value of 4 .per cent, stock in order 
that after deducting an income tax of id. in the pound, it may 
yield 5 per cent, interest ? 

10. If a 2d. loaf weighs 22oz., when wheat is 64«. per quarter, 
what is the price of wheat per quarter, when the Sd. loaf weighs 
24oz.? 

11. If 2 turkeys and 9 fowls cost £3, or 5 turkeys and 3 fowls. 
£5 ; find the cost of 1 turkey, and 1 fowl. 

12. The expense of carpeting a room was £11 5s.; but if the 
breadth had been 3 feet less than it was, the expense would hare 
been £9. What was the breadth ? 
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F. 

1. If by selling articles at Ss, Id, each, I gain 7 J per cent., wliat 
will I gain or lose by selling them at 3s, 4rf . each ? 

2. Divide £459 among 5 persons in the proportion of ^^ i, i, 
h and ij^, 

3. A cnbe contains 37c. ft. 64c. in. Find its diagonal. 

4. What is the difference between interest and discount? and 
find the difference between the amount of £123 15^., and its present 
worth in 2 years, at 6 per cent. 

5. If in a race A beats B by 100 yards, C beats D by 40 yards, 
and D beats B by 60 yards : how much faster does A go than C, 
and how much will he gain in a race of f of a mile ? 

6. In a school of 19 children, 7 are boys and 12 girls : of tho 
boys 3 are 8 years old, 2 are 11, and 2, 12 : of the girls 3 arc 9 
years old, 2 are 10, 3 are 13, and 4 the average age of the boys. 
Find the average age of the class. 

7. Multiply duodecimally 3ft. lin. 5pts. by 4ft 7in. 2pts., and tho 
result by 2ft. 5in., giving answer in cubic feet and inches. 

8. Multiply 2-631746 by 8-818952380, and divide product by 
•158730. 

9. The 3 per cents, are at 87^, and the 6 per cents., at 131}; 
which is the better investment? and what amount invested would 
produce a difference of £60 in a man*s income ? 

10. A can do a piece of work in 8 days, bat with the help of B he 
can do it 3| days : how long would B alone take to do it ? 

11. Find what time between 6 and 7 o'clock are the hands of a 
watch together, and 23 minutes apart. 

12. A train is travelling from one station to another; after 
travelling an hour it breaks down, and is delayed for an hour ; it 
then proceeds at I its foimer speed, and arrives 8 hours too late : 
had it gone on for 50 miles further before the accident, it would 
have at rived 1 hour 20m. sooner Find the rate of travelling per 
hour, and length of the line. 
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J 

a 

!• A gentleman^ after paying bd. in tbc £ mcomc tax, finds he 
lias a net income of £759 18«. 8d. : what is his nominal income? 

2. A person sells £3000 consols at 95^; and on their falling, he 
sells £3000 more at 92§ ; but on their again rising, he buys back the 
whole at 94^. What does he gain or lose by the transaction ? 

3. Multiply 6ft. Gin. by 3ft. 9in 7pts., expressing the result in feet, 
inches, &c., and also in square inches and fraction of a square inch. 

4. A wholesale dealer sells to a retailer at 30 per cent profit, and 
the retailer sells to the consumer at 50 per cent, profit ; what per- 
centage of the price paid by the consumer is profit? 

5. What should be the value of £135 in the 4} per cents., when 
the 3 per cents, are at 97^ ? 

6. A person sells £3000 Midland Stock, paying 5^ per cent, at 
105^ ; and with the product purchases South Eastern Stock, paying 
4 per cent., at 78 J How will his income be affected? 

7. Three men go round a circle 180 miles in circumference, the 
first at 10 miles per day, the second at C miles, and the third at 
4 miles per day ; in what time will they all be together, and how 
many miles will each have travelled ? 

8. A person buys 50, 60, and 70 quarters of wheat, at 50s,, COs. 
and 70s., respectively, and mixes them. At what price per quai'ter 
should he sell the whole to gain 20 per cent. ? 

9. If two clocks, one of which gains 2 minutes a day, and the other 
loses 4 minutes be set right at noon. What will be the time by the 
first clock when the second shows noon 5 days after ? 

10. Extract the square root of -047619 -^ -06857142. 

11. Find amount of £2800 in 4 years, at 4} per cent, per annum 
compound interest. 

12. If A does § of a piece of work in 4hrs., and B J of the 
remainder in Ihr., and C finish it in 20 minutes What time wonld 
ftll together require to do it ? 
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H. 

L At wbftt rate of mterest will the ducoant on £387 7f. T^d^ 
jvftjable m 5 jn., aoMmnt to £il lOi. 13d. ? 

2. Hnltiplj 7ft. 9iii. lOpts. bj 6fL llin. 1 Iptf ^ and the resolt hr 
5 ft. 4iiL, exprearin^ the result in cobie feet, indies sod fractioii of 
nn ineh. 

3. A map of a plot, which is drawn on a scale of an indi to 
mile, eontains 6 feet 6 in. : find its acreage. 



4. Knd exactly v/47358 f^^^ 

5. A person sells £8000 stock oat of the 3 per cents., at 87:^ 
and inrests in 3^ per cent., at 9 1 . Find the alteration in hb income. 

6* A and B set ont from London and Brighton at the same time, 
a distance of 50mls. A walks 5 miles an hoar, bat after 10 miles 
rests 40 minates. B walks constantlj 4 miles an hoar. Where 
will thej meet ? 

7. A ship carries 3 chronometers : one gains 7" per diem, another 
10^' per diem, and the 3rd. loses 1' per week. How mnch will 
the arerage time be in error after a croise of 270 days? 

8. If 24 pioneers, in 10 days of 6^ hrs, dig a trench 628| yds. long, 
9 yds. wide, and 5 yds. deep. How many hoars a day most 60 
pioneers work to dig a trench 9820^ yds. long, 4^ yds. wide, and 
If yds. deep, in 63 days ? 

9. Multiply and diride l'42857i by 1*63', and find the difierence 
in the resnlti. 

10. A man buys £2000, £4000, and £5000, 3 per cent stock, at 
87^, 95, and 85, respectiyely. Find the arerage price paid, and 
arerage rate of interest he receires. 

11. Find the nnmber of yards of matting reqniied t9 eorer a 
room 29'5ft« long, 17'19ft. wide, with matting 2-4ft. wide. 



12. SImpUfy g^ + 7^r^_8|^ ^ 6H. 



SXAMTKATION PAPBRS. 263 

L 

1. At a sale 8 horses were sold for £24 each, 7 at £32 10s. each, 
5 at 45 guineas each, 3 at £50 each : find the average price of each 
horse. 

2. From the first of 2 mortars in a hatterv, 36 shells are thrown 
before the second is ready for firing. Shells are thrown from both 
in the proportion of 8 from the first to 7 from the second. The second 
reqnirjBS as much powder for 3 charges, as the first does for 4. 
After how manj shots will the quantity of powder consumed by 
tl\^ second equal that consumed by the first ? 

3. The average number of persons passini; a certain point netween 
the hours of 9 a.m. and 11 p.m. is 16 per minute, and between 11 
p.m« and 9 a.m. is 5 per minute. How many pass in a year ? 

4. A certain sum invested in the '.i per cents, gives an income 
annually of £75 ; the same sum in a &?- per cent, stock at par 
would produce an income of £126 13s. l^d. What was the sum 
and tiie pace ot the 3 per cents. ? 

5. The specific gravity of hammered gold and silver being 19*35 
and 10*15, respectively : find the ratio of the quantities of matter 
contained in a bar of gold, measuring 4*18 inches long, *64 inches 
broad, and *31 inches deep, and in a bar of silver 13*02 inches long, 
1*14 in. broad, and '65 in. deep. 

$, A person enters into a building contract for £75000. On 
the money he expends he has a gain of 15 per cent. The cost of 
labour and materials is as 2 : 1 : when half completed, the price 
of materials falls 20 per cent., and labour rises 10 per cent. 
What sum will the contractor gain ? 

7. 1 mvest m tne 4 per cents and obtain 4| per cent, miorest for 
my money : find the price of the stock. 

8. Find the cost of painting the outside of a cubical box which 
contains 42*875 cubic feet, at l*3s. per square yard. 

9. A person buys 360 shares at £2-^ each, his broker charging 
him § per cent, commission on the purchase money. He sells 
them at £2f each, his broker again charging ^ per cent. What is 
his loss ? 

10. If a train travelling 36 miles an hour, performs a distance ii 
8} hrs. How long will another train going 48 miles an hour be if 
completing half the distance ? 

11. An army of 24000 men lost by desertion to the enemy 6 per 
eent. ; find the increase per cent, to the enemv, their member bciri" 
28000. 

12. The number of 1st, 2nd, and 3rd class passengers on tfic rail 
ways in England was 4174213, 10291749, 21409217; in Scotland 
2124917, 6172429, 16478551 ; in Ireland, 307492, 1292476,2374237 
respectively. Find the proportion per cent, which the whole 
Biimber of Srd class bears to tne whole number of passengers. 
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J. 

I. After paying 4 per cent, income tax, a person had £1250 ; find 
his gross income. 

2 Find the average of 13^f , 21, 71|, -0023, 3^, 0, -96., 67ft. 

3. By reduction in the interest on Exchequer Bills from 2|//. to 
l^d. per cent, per day, a person loses at the rate of £7$ 3s. lO^d. 
per annum. What amount in bills does he hold ? ' 

4. How much is the income of a person increased who sells 
£<>1000 3 per cent, consols, at 75^, and invests in railway sharesi 
paying 5 per cent., at 114| ? 

5. A bankmpt*s estate being worth £1756, he pays his creditors 
7«. l^d, in the £ ; how much do they lose ? 

6. Arrange in order of magnitude 3^ : i of } of 11^ : I'S of 2*1 : 
87-1 of -04: 26-3 of -12. 

7. Show that ^- of U of 9| miles is to '06 of 5*5 furlongs as 
350 : 3 ; and find -^'027 and of IJi. 

8. Subtract Id. Ic. 8m. from 2fl. 3m., and show that 5 times the 
remainder is = 8s. 6d. 

9. If there be a cistern whose dimensions are 6, 5, and 4 feet, 
find the sides of another to contain 3 times as much, and whose 
sides will be proportional to those of the first one. 

10. Multiply duodecimally 2ft. lOin. llpts. by 3ft. 7in. 5pts, and 
express the result in square measure. 

II. What income will a person have who invests £4700 in the 
3 percent, consols, at 95|, and what rate of interest will it give ? 

12. The capital of a railway company is £3700000. It has 
borrowed £2300000, at 4^ per cent, per annum. Its receipts for 
the year are £635000. Its working expenses 45 per cent, of the 
receipts. What dividend will the shareholders receive for the year 
if £11000 be retained as a reserve fund? 
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K. 



1. If £3 are eqaal to 20 thalers: 25 thalers equal to 93 francs: 
27 francs to 5 scudi : 62 scudi equal to 135 gulden. How many 
gulden in £2? 

2. Find the true present worth of a bill of £567 11«. 3(/. due 73 
days hence, at 4^ per cent, per annum. 

3 A cistern 12 feet long, 8ft lOin. broad, and 6ft 6in. deep, is 
filled with water, and after a timb 4000 galls, are drawn off, leaving 
a sediment which is sold for £2 3s. ll^d per cubic foot Find what 
it brings, a gallon being = 277*279 cubic inches. 

4. A man bnys 100 animals for £100 : of these, calres cost £5 
each ; Iambs, £1 each ; and goats, 58. each. How many of each 
were there ? 

5. A person bnys 301bs. of tobacco, at 3«. 8(/. per lb., 40 lbs., at 
Ss. Sd., and 50 lbs. 3s. 3<f., and mixes them: now much will he 
gain per cent by selling the mixture at Z^d. per ounce ? 

6. If the silver coin of England is made of 37 parts of pure silver 
and 3 parts of copper, and a lb. tro^ of this metal is coined into 
66s. : find the weight of pure silver in a shilling. 

7. Supposing that the duty on spirits was 6«. Sd, per gallon, and 
that 10740000 galls, were consumed. Find how the revenue would 
be affected if the duty had increased 30 per cent., whilst the cop 
sumption was reduced 3 per cent. 

8. A bag contains a certain number of sovereigns, 3 times aa 
many shillings, and 4 times as many pence, and the whole sum is 
^'280 : how many are there of each ? 

9. The length, breadth, and depth of a rectangular wooden b jx 
arc 16,12 and 8 inches, respectively, and the thickness of the wood 
^ an inch : when the box is empty it weighs 3 lbs., when filled with 
sand it weighs 25 lbs .. Compare the weight of wood and sand. 

10. A person borrowed sufficient money to pay for 13 hhds.of 
sugar, each weighing 12 cwts. 3 qrs. 7 lbs., at £2 Is. 6d. per cwt., 
he keeps the sugar for 8 months, and sells the whole quantity frr 
£420. How much has he left after paying the borrowed money 
with interest at 5 per cent, per annum ? 

11. A person invests £1,250 in the new 5 per cent. A ustrian loan 
issued at 80 per cent., at 1^ discount. How much stock will ^e 
have, and what rate per cent of interest will the investment give? 

12« A Ship Company whose capital is £330000, borrows ( n 
debentures £90000, at 6 per cent., undertaking to insure their vessels 
for £340000, which is effected, at 3f per cent The whole profits 
A the company before paying the insurance premium were £36200 
for the year. What dividend can it pay the shareholders after 
placing £2000 to the reserve fond ? 2^ 
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L. 

1. If the carriage of 3 cwts. 1 qr. 14 lbs. for 64 miles cost 12«. GJ^ 
nrhat will be charged for carrying 4| tons. 24 miles ? 

2. The number of passengers in a train were 270, and the 1st, 
2nd, and 3rd classes were in the proportion of 4, 7, and 16. The 
miles travelled by each class were 40, 35, and 25, and the rates 
were 2d., l|d., and Id. per mile : find the total earning of the train. 

3. A chain is taken along the line A D, (920 links) in. the six- 
sided field, A, B, C, D, E, F. The distance of the points B, C, E, 
F, from A D, are 182, 260, 190, 136 links, meeting it at points 120, 
560, 750, 95 links from A respectively. Find the acreage of the 
field. 

4. A yonng man's salary increases ^ every year : his expensjcs are 
} of his salarv ; at the end of 4 years he has saved £259^ : find 
bis first year s salary. 

5. Divide £21 among 5 men, 12 women, and 18 children, giving 
each man twice as much as a woman, and the 12 women twice as 
much as the 18 children. 

6. A telegraph company finds its political, commercial, and 
domestic messages are in number 14, 57, 29. The average nombet 
of words in the three classes 130, 14, 36, respectively : how mnch 
does the company receive for 100 average messages, at the ehaige 
of3«. 9<i. for 20 words ? 

7. Required the edge of a cubical mound of earth which contahu 
320 cubic chains 13504 links ? 

8. How mnch must I invest in the 3 per cent, stock at 90, in order 
that when I sell £1000 stock at 93^, and the remainder at 84}, I 
may gain £6 5s : and if I invest the proceeds in the 4 per cents, at 
par, find the difference in my income. 

9. Four persons enter into partnership, the 2nd has twice as larj^ 
a capital as the first, and the third as mnch as half the sum of t£e 
other two, and the fourth has a sum equal to the capital of all the 
others. The total profits are i;5000, how mnch should each 
receive ? 

10. If I spend 6 guineas per week, what must be my Ineome to 
allow me to lay up £300 per annum ? 

11. Three men start together from the same point, and iralk 
continually in the same direction round a circle } of a mile ii 
circumference in 10, 18, 90 minutes, respectively. Find the least 
time in which they will be together, and number of miles eadi 
travels. 

12. A train 88 yards long overtakes a man waiamg alofng the 
line at the rate of 4 miles an hour and passes him in 10 seemdi; 
20 minutes after it overtakes another man and passes l»*y> in 
9 seconds ; where will the train be when the last man fnwtfkm 
the first? 
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M. 

1. Two lines are 41*06828 and *0488 of an inch long, respecUrely. 
How many lines as long as the latter can be cat off from the former? 
What will be the length of the remaining line ? 

2. A person's average annual income from 1830 to 1850 (inclnsive) 
was £374: 9s. Sd. In 1830 his income was £369 IBs, lOd, and 
in 1851 his income was £360 Is. Id. What was his annual aver- 
age income from 1831 to 1851 (inclusive.) 

8. A rectangular field whose length is 3 times its breadth, con- 
tains 6 acres ^ yards : find its length and breadth. 

4. A bankrupt can only pay 6s. lO^d. in the pound : how much 
per cent, will lus creditors lose ? 

5. A man buying goods by means of false scales defrauds to the 
Extent of 15 per cent., and 15 per cent, in selling : find his whole 
gain per cent. 

6. What win be the amount of £2,400 at 10 per cent, paid half- 
yearly in 1^ years at compound interest; and at what rate of 
simple interest will the same principal amount to the same sum in 
bhe same time ? 

7. A railway is constructed 35 miles at an estimated expense ot 
C6,000 per mile, and £50 shares are selling at 4 premium : but it 
8 foana to cost £60,000 more ; what shooid now be the price of 
the shares? 

8. At what price must a person buy shares, which pay £3 5s. 
per cent, per annum dividend, to have 5 per cent, for his money ? 
A person having bought 20 of them at this price sells them, when 
they have risen £7 each, and invests in 3^ per cent, stock at 90 
find the change in his income. 

9. Three soldiers At B, and C, divide 1155 cartridges among 
them ; as often as A takes 4, B takes 3, and as often A takes 6, 
C. takes 7 : find how many each has ? 

10. An army in a defeat loses I of its number, and 8,000 prisoneis : 
afiter being reinforced by 6,000 men, it again loses ^ of its number 
in retreat, uul 86000, left. What was the original force ? 

11. Mnltiplj, and also divide 4*285714 by 4*09. 

12. The read between A and B, distant 15 miles, goes over a 
hill whose summit is 8 miles from A. Two men set out at the 
same time from A and B, the former going 4 miles per hour up 
hill and 5} down, the latter.3| up and 4^ down. How far will the 
•lower have to go when the faster reaches B ? 
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inches wide at lOd. per yard, and ci carpeting it with caipet f jard 
wide at 4a, 2d per yard. 

15, The grom receipts of a railway oon^anj ia a oertam year are 

apportioned aa follows : 41 per cent, to pay woridng expama, 56 per 

cent to gire the shareholders a divid^id aft tiie rato of 34 par ceat 

on ibeir shares, and the Temamdier, £15.000^ is reserved, find ^ 

t»id up czfntal of the compaiiy. 



EXAMINATION FAF£RS. 2GU 

o. 

1. A crew row down a< stream in 2 hoars, and row back again in 3 
hours: compare the rate of rowing and the rate oi the stream. 

2. Simplify 

f 3. Find l^ duodecimals the height of a parallelopiped which coo- 
Idns 659 ft 1248 in. and whose base is 26 ft. 6 in. 

4. Tbe content of a rectangular field whose sides are as 3 to 5 is 40 
acres : find its diagonal in yards. 

5. At a game of billiards A can give B 5 points in 60; B can gire 
C 4 points in 44; and C can give D 4 points in 40: how many points 
can A give D in 72? 

6. A farm is let for £96 per annum and a certain nimiber of quarters 
of wheat; bnt when wheat is 38«. per quarter, the whole rent is 15 
per cent less than when wheat is 56«. per quarter: find the number of 
quarters of wheat included in the rent 

7. In what cases will a recnrring decimal have a recurring decimal 
for its square root ? find V-197530864. 

8. If gold can be beaten out so thin that a grain will form a leaf 56 
square inches, how many of these will make an inch thick ; the weight 
of a cubic foot of gold being 10 cwt. 95 lbs. ? 

9. A watch which is 10 minutes too fast at 12 o'clock on Monday 
gains 3 minutes and 10 seconds per day: what will be the time by it at 
10 hrs. 15 m. on the following Saturday morning? 

10. Find by reducing to their prime factors the L. C. M. of 2431, 
271 7» 3553, and 4199 and add the fractions ^^, 5^, 5^, and ^^§5. 

11. Explain the difference between a decimal and a vulgar fraction; 
and simplify • 

12. Bronze contains 91 per cent, of copper, 6 per cent of zino, and 3 
per cent of tin. A mass of bell-metal (consisting of copper and tin 
only) and bronze fused together is found to contain 88 per cent 0/ 
copper, 4-875 per cent of zinc, and 7'125 of tin. Find the proportion 
of copper and tin in bell-metal. 
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P. 

1. A and B are out shooting snipe; A fires 5 shots to B's 3, but A 
kills 'only 1 in 3 'while B kills 1 in 2: when B has missed 36 shots, how 
many birds has A killed ? 

2. A pound troy of British standard gold ij fine is worth £46 12«. 6(f.: 
find the value of a gold coin weighing 7 dwts. 1 1 grs. of which the per- 
centage of pure gold is 92*5. 

3. A^d ^ of a pound troy to ^ of a pound avoirdupois, and give the 
result (a) in troy weight, (6) in avoirdupois weight. 

4. vA merchant buys 2520 quarters of com, | of which he sells at a 
gain of 8 per cent, and the remainder at a gain of 5 per cent. If he 
had sold the whole at a gain of 6 per cent., he would have made £6«^ 
more. What was the cost price per quarter ? 

5. On the top of the Crystal Palace there was a cistern ISffeet long, 
6 feet broad; it contained 294*25 cubic feet; find its depth; find ako the 
weight of water it contains, a cubic inch of water weighing 252*5 grains. , 

6. There are two vessels, one containing 12 gallons of water, the i 
other 6 gallons of wine; if a gallon be taken out of each and poured I 
into the other, and if this be repeated four times, find how much wise i 
and water will then be in each. 

7. A cube contains 2'd70 yards: find (1) its edge; (2) its diagonal; 
(3) the cost of painting its outside at 1*4«. per square foot 

8. Two parallel walls are 10 feet apart; a man %hose eye is 5 ft 
6 in. high has to walk 20 ft. back from the lower wall before he can 
see the top of the higher : given that the lower is 8 ft. high, find the 
height of the higher. 

9. The value of a certain length of material A is f| of the value of 
the same length of another material B, and the weight of 17 yds. 2 ft. 
of A is If of the weight of 16 yds. 1 ft 9 in. of B. If the value of 
3 cwts. 27 lbs. of A be £35 2s, what is the value of 1 cwt 2 qrs. 12 lbs. 
ofB? 

10. If the actual weight of a cubic foot of water be 62'Sb lbs. avoir- 
dupois, find the error in calculating the weight of 1000 cubic ft on the 
approximate assumption that a cubic fathom weighs 6 tons. 

11. A man running at the rate of ten miles an hour towards a spot 
where minute guns are discharging, finds that 18 minutes 45 seeonds 
elapse between nis hearing the first and twentieth reports ; find ^ 
velocity of sound. 

12. In the centigrade thermometer the boiling point is 100** and tiie 
freezing 0^, in the common thermometer (Fahrenheit's) the boiling 

point 25 2 12^ and the freezing 3^^. ¥ind the marks on the common 
thermometer corresponding to 24^, — %^, mv^. — ^aP ^otl «&e^-^de, 
respectively. 
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Q. 

I. A persoa can row 9 miles an hoar on still water, and ho finds it 
lakes him just 3 tiroes as long to row up. as to row down the river: find 
the rate of the stream. 

a. Simplify 816 1_ 

166463 1393 



1 816 

1 + 



1393 166463 

3. Find the dimensions of a rectangular cistern, whose base is a 
square and height equal to half the length of one side of the base, and 
which contains 53000 gallons, each gallon being equal to 277 '274 cubie 
inches. 

4. If the diameter of a guinea be to that of a sovereign as 8 : 7, find 
the proportion of their thicknesses. 

6. Find the expense of lining the bottom and sides of a rectangular 
cistern 12 ft. 9 in. long, 8 ft. 3 in. broad, and 6 ft. 6 in. deep, with lead 
which cbsts £l 8«. per cwt., and weighs 1 lb. to 18 square inches. 

6. A and B can do a piece of work in 12 days, A and C can do the 
same amount of work in 15, and B and C in 18 days: in what time 
eould each do it separately? 

7. In a certain Post Office the proportion of unpaid letters to the 
whole number posted was 9 per cent ; and of the paid letters 61 per 
cent, were stamped: the whole number posted being 650,000, how many 
were stamped? 

8. Find the square root of the sum of the squares of 10*4 and 

2 \/2 
14*31 : find also to four places of decimals the value of (a) — — 

J VIO 

^*' r=I72o- 

9. If 25 per cent be gained by a fiimace which consumes its own 
smoke, how much per annum will be saved by a man who before used 
7 tons of coals per week at 23s, per ton ? 

10. The average price of wheat in 1836 was 62«. 3d. and from 1836 
to 1842 inclusive was 63s., and from 1837 to 1843 inclusive it was 64«. 
2dl ; find the average price of wheat in 1843. 

11. A can mow 2| acres in 4| days, and B 2| acres in 3| days; they 
mow together a field of 10 acres: how long have they been engaged at 
it, and what share will each do? 

12. Find in inches and the decimal of an inch the length at 60° 
Fahrenheit of a column of mercury which at 32° is '76 of a m^tre in 
length, supposing the cross section of the column to be invariable, and 
mercury to expand '00018 of its hulk, fox e«ic\i ^%^^^ ^«s^\^^5iSi.N ^ 
rnStre being 39-37079 inches, and 5° cciit\gT«t<Ve-^^ Y^\^x^«v^. 
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"V 

X 



R. 

1. If a person invests £9040 'I6s. in the d| per cents, at 94, wbat 
income will he have, brokerage i, and other expenses ^ per cent. ? 

2. If I invest in the 3 per cents, at 72 and on their rising to 80 sell 
out and invest in the 4 per cents, at 96 and gain £43 lOs. j^er anntim: 
liud the sum at tirst invested, and the income I will now have; 

3. A person having to pay £1085 two years hence, invests a certain 
sum in the 3 per cents, at 73, to accumulate interest until the debt is 
due, and the same sum the next year. He sells out the same price and 
just pays the debt, what sum did he invest? 

4. How much 4 per cent stock at 93| must be sold out to pay a bill 
uf £954 17«. 6c/., 9 months before it is due, discount at the rate of 5 per 
cent per annum ? 

5. Find to the nearest ^th the rate per cent, of compound interest at 
which money will double itself in 6 years. 

6. A and B have the same capital : A purchases an equal amount of 
stock in the 3 per cents, at 91 and in the 3| at 97|. B invests equally 
in both stocks, and his income is U. less than A*«, what sum had each. 

7. The capital of a railway company is £5000000, and the net 6Q 
per cent of the gross receipts: find its gross receipts, the shareholders 
receiving 5 per cent, per annum free of income-tax at 5d, in the pound ? 

8. A person sells out 8000 consols in the 3 per cents, at 89j, and 
invests half the proceeds in Dutch 4 per cents, at 87y^ and the other 
half in Dutch 2| per cents, at 54^. Find the alteration in his income. 

9. One company guarantees to pay 5 per cent, on shares of £100 
each; another 4| per cent on shares of £7 10«. each; the price of the 
former is £124|, of the latter £8 10«. *, compare the rates of interest they 
would give to a purchaser. 

10. A person expends £3500 in the purchasing Great Nugget sharas 
of £5 when they are at 2 premium, and £500 in purchasing Agua Frias 
of £2 when at | discount; he sells out when the Nuggets fall to par and 
the Agua Frias rise to 3 premium. Find his gain or loss after paying 
his broker | per cent on all the money that passed through his hands. 

11. By selling out of the 3 per cents, at 96 and investing in railway 
5 per cent stock a person increases his income 25 per cent Find the 
price of the railway stock. 

12. At what price must a person invest £5210 in a4| percent stock 
so as to have the same income as if he invested in the 3 per cent, oonaolf 

at 93§, I per cent brokerage, and 1 per cent brokerage on the stoek 
purchased in the former case, and \9\\«XvacoT(i« will he have? 
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s. . 

(Time 2\ Tiours,) 
1. What would be the cost of painting the 4 walls of a room whose 
length is 24 feet 8^ inches, breadth 16 feet 3| inches, and height 11 
feet 6 inches, at 48. a square foot. 
. 2. Reduce to a simple fraction — 

• 2i + H - 2^ ^j - isV I -^ 



3^+2^-41 -^"^ A + ^ 

3. By selling a horse for £82 Ss. a person lost 6| per cent ; how 
much per cent, would be lost or gained if he had sold the horse for 

£90 10s. ? 

4. Find within an inch the diagonal of a square field containing 2 

acres. 

5. Multiply by duodecimals 10 feet 5 inches 3 parts by 9 feet 7 
inches 10 parts, and express the product in square inches and the 
fraction of a square inch. 

6. A person invests £2500 in the 9 per cent. Japanese loan, which 
was issued at 98 per cent, at 1^ discount; how much stock will he 
liave and what rate of interest will the investment give ? 

7. Find the ditTcrence between the interest and the discount on 
£2598 15s. for 3 years at 5 per cent. 

8. Express 4 lbs. 3 ozs. 12 dwt^. 6 grains troy weight as the dcci* 
inal of a pound avoird\ipois. 

9. Reduce '267187^ to a vulgar fraction, and if the unit be £3 
reduce the fraction to shillings, pence, and decimals of a penny. 

10. A wall 5 times as high as it is broad and 8 times as long as it 
is high contains 18,225 cubic feet. Find the breadth of the wall. 

11. A person had £6900 stock paying 3 per cent, in a company, 
and was offered the choice of being paid off at par or of receiving 
£ i 10 of a new 2^ per cent, stock for every £100. He chose the for- 
mer alternative, and invested his money in the 3 per cent, consols. 
at 92. Find the amount of his stock in consols, and the excess of his 
iucomu above what it, would have been if he had agreed to the pro- 
l)osed conversion. 

12. Find the prime factors of 111540, 296352, 404352 ; and thence 
write down all the numbers which will divide them all without a 
remainder, and the smallest number they will all divide without a 
lemainder, 

T. 

I. A person buys £700 stock iti 3 per cent, consols, at 94J., and 
invests £585 in Russian 5 per cent, stock at 97i. How much stock 
has he standing in his name ; and \l he ^(?\\ owl xXi^ \:\t^\.?^\»Ss^ ^^.w^onnx. 
of the xecond at 96 i, rind his gain or loasi "i 

2. If oi per cent be lost by selling goods aX. £5 ^^. ^^ ^«^ ^Ns^».^ 
hat per cent will he gained or lost b:y s^WT^g; aV -S^.*!^ V^^ ^ovxcvS^**- 
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3. A person invests £1638 in the 3 per cents, at 91 ; he sells £1200 
stock at 93^ and the remainder at 85, how much does he g^ain or lose? 

4. How many lbs. of tea at 28. 8d. per lb. must be mixed intii 
495 lbs. at 28. 9d. per lb. so that a profit of 10 per cent, be realized 
by selling at 38. per lb. ? 

5. A person has 1260 qrs. of wheat ; he sells -J at a gain of 5 per 
cent., ^ at a gain of 8 per cent., and the remainder at a gain of 12 per 
cent. Had he sold the whole at a profit of 10 per cent, he would have 
made £23 28. more than he did. "Find, the price paid per quarter. 

6. Two persons, A and B, take the train from London to Rugby; 
A goes i the journey Ist class, and the rest 2nd, while B goes 3rd 
cla^ all the way, and pays 88. 9d. less than A. Find the distance, 
the fares being 3d., 2a., and Id. a mile respectively. 

7. A coal pit puts out 1000 tons a week, which sell for £370, the 
large coal bringing lOs. and the slack 48. a ton ; if the one costs the 
owner 7s. and the other 68. in production, find his weekly profit. 

8. If 1200 men are besieged in a town with provisions for 7 weeka 
at 12 oz. for each man daily, be reinforced by 600 men, and the 
whole force be put on 7 oz. a day, how long can the town hold out ? 

9. The discount on a bill due 5 months hence at 3f per cent, per 
annum is £774 12s. 6d. ; find the amount of the bill. 

10. Of three taps, A can fill a cistern in 24 minutes, B in 10', and 
C in 27'; all three are turned on, ^d after 4^' B and G are turned off. 
In what timfi will A finish filling the cistern by itself ? 

11. Two trains, one going 40, the other 30 miles an hour, meet on 
the same line, each wi& an engine and tender 40 ft. long^; the first 
has 12, the second 17 carriages, each carriage being 32 ft., and the 
coupling spaces each oft. Find the time from the moment the 
engines meet until the last carriages have passed each other. 

12. A can walk 3 miles while B walks 5, and G can walk 6 while 
A walks 3^ ; what start can G give B in a 3 mile walk ? 

13. The rate of exchange' t)etween London and Paris being £1= 
25*25 francs, how much per cent, is -gained by taking English 
sovereigns at 25 francs each? and how much per cent, is lost by 
parting with them at that price ? 

14. Find a number of 6 digits with 7 in the units' place, such that 
when the left hand figore is removed to the right hand, the number 
thus formed is equal to three times the original number. 

15. Multiply one million one thousand and one by ten thousand 
one hundred and one, and write down the product in words. 

16. A lends B a certain sum ; at the same time he insures B's life 
for £737 12s. 6d., paying annual premiums of £20. At the end of 
3 years, and just before the fourth premium is to be paid, B dies, 
having never repaid anything. What sum must A have lent B in 
order that he may just have enough to recoup himself, together with 
5 per cent, compound interest on the sum lent and on the premiums. 

17. A rectangular grass plot measures 320 yards by 160 yards; all 
round it is a gravel path 6 ft. broad. The price for making the 

^asa plot 18 6d, per square yard ; w\iat. TovieX. \>e ^iift -^Tvaa ^r sqiiare 
jrurd for the path that it may coat £\\%^ ^%. \«ia% >3a»acL SJi!« ^gnss^ 
pJotF 
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18. A gardener was handed a number of shrubs to plant in rows ; 
hd tried 10 in each row, then 12 in each, and afterwards 16 in ea.ch 
row, but had always 9 plants left. On trying 13 in each he had none 
left. What is the smidlest number of shrubs whioh could have been 
given him? 

19. Two cocks can empty a cistern in 8 and 10 hours respectively. 
There is a third cock, and when all three are opened, the cistern is 
emptied in 3 hours. In what time could the latter empty it flowing 
by itself ? 

20. " When I was married to my wife, 

A happy man to be, 
My age to hers in ratio was 

As three times three to three ; • 

But when ten years and half ten years 

We man and wife had been, 
Her age came up as close to mine 

As eight does to sixteen.** 

V. — Class II. — Given May 1879. — Timey hours. 

1. Write in words 22503401, and in figures the number to be sub- 
tracted from it, so as to leave twelve hundred and fifty thousand three 
hundred and forty. 

Divide |*i by ]^}., and multiply -012^ by 17-28, giving 

answer in each case both as a fraction and as a decimal. 

2. If I pay £237 8s. 4d. out of my balance in hand, I have still -^ 
of it ; find my balance. 

3. Find (by Practice) the cost of 12 silver bars, each 5 lbs. 7 oz. 
19 dwts. 22 grs., at 48. 7d. an oz. 

4. Find the side of a square field containing an acre, and show if 
two decimal places are found, the error cannot be more than -004 of 
an inch. 

o. A publisher at J- the full price sells to a bookseller, who in turn 
allows a purchaser 16 per cent. Find the bookseller's profit^ and his 
profit per cent, on a 7s. 6d. book. 

6. Find true discount on £132 6s. 4d. paid 15 months before due, at 
5 per cent, per annum. If discount as above is reckoned as interest, 
what is the real rate of interest charged ? 

7. £135 is due 2 years hence, and £145 due 4 years hence ; what 
single sum to be paid 3 years hence may they be commuted for at 
4 per cent, simple interest P 

8. /^4741632 ; why bring down 3 figures in the process ? 

9. A person invests half of £1500 in 3 per cent, consols at 90, and 
the other half in Chilian 6 per cent, bonds at 75. Find his average 
rate of interest ; and if he sell consols at par and the bonds at 37^, 
kind the reduction in his capital. 

10. The sum of two numbers is 912, their difference 162; find 
them. Prove that the difference of any two numbers composed of the 
same digits is divisible by 9. 
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11. If £2 6s. 8d. paper a room 25 ft. 3 in. long, 19 ft. 9 in. wide, 
and 12 ft. high with paper j yard wide, find the cost of each yard of 
I)aper. 

12. For what sum must I insure goods worth £2192 Os. 1^. at 2 J 
per cent., sd that in case of loss their value and the premium may be 
both repaid ? 

13. A wooden box 3 ft. 5 in. by 2 ft. 3 in. by 1ft. 4 in., measured 
»*xtemally, weighs 5J lbs., the wood being 1 in. thick ; find the weight 
vf the wood per cubic ft. 

14. Ii 8 men or 12 boys do a work in 20 days, in what time would 
3 men and 5 boys do the same ? 

15. If I sell 434 sovereigns at 25 '5 francs each, and buy Sx^anish 
piasters at 5*4 frcs. each, selling the latter at 5*6 foes, each, and buy- 
ing sovp. at 26*35 frcs. each; find the gain or loss. 

16. Find value of 4 per cent, stock that will give 5 per cent, interest 
after paying 5d. in the pound income tax. 



W. — JUxcise^ Jane 1879. — 3 hours, 

I. -v/ •01595169. 

•J. The solidity of a cube is 2 c. yds. 14 ft. 145 inches ; find its side, 
also its diagonal to 3 places of decimals. 

3. £7 5s. lOd. carpets a room at 68. 3d. a square yard ; if the 
width be 13 ft. 4 in., find its length. 

4. Find present worth of £838 due 19 months hence at 3 per cent. 

5. What sum put in the 3 per cents, at 90 will give the same 
income as £1298 put in when they were 99 ? 

6. Find cost of x)apering a room 30 ft. long, 20 ft. wide, and 
14*193 ft. high, at Is. 7d. a yard, of paper 22 in. wide. 

7. If a person transfer from the 3 per cents, stock which he has, 
at 73|, to the 3 J per cents, at 81^, he would increase his idcome 
£4 IDs. How much stock has he in the 3 per cents. ? 

8. By using false weights a grocer charges 17d. instead of I6d.,* 
find the number of oz. in his false lb., and his gain per cent. 

9. A beats B 3 yds. in 300 ; C can beat B 9J in same distance. 
How much will G beat A in a mile race ? 

10. A railway pays £3 5s. dividend yearly ; at what price will its 
shares give 4J per cent, to a purchaser ? 

II. A profit of £26 lis. 8d. is made by selling 1 ton 2 cwt. 3 qr. 
4 lb. of butter at Is. 10 J d. a lb.; find cost per cwt. and profit per cent. 

12. A field the shape of an equilateral triangle contains J an acre ; 
what length of cord by which a horse is tied at one comer will alloie 
him to graze on half the field ? 

13. A cubic foot of brass is drawn into wire ^ in. in diameter ; 
find its length. 

14. Find the content of a ring whose section is 9 in. square, and 
outside diameter 6 ft. 

15. Two clocks, A and B, have seconds pendulums ; in 11 minutes 
7? makes 3 ticks more than A (the 11m. being on tho slower clock> 

If A lose 10 IB, a day, find B's daily rate of gain or loss. 



iWWERS. 2^^ 

I. 

(1)590. (2)1403. (3)2077. (4)4570. (5)8009. (6)9097. (7) 

461001. (8)2005087. (9)27000706. (10)840020. (11)10004008. 

(12)1102070050. (13)90040. (14)304040004. (15)603050. (16) 

7003040. (17) 8000001002. (18) 600401. (19) 30007040. (20) 

506000020. (21)4000505. (22)8000000600. (23)10020001. (24) 

400004040. (25) 9050060004. (26) 805000000099. 

II. 
;i) 218721. (2)3634130. (3)38203510748. (4)2159758. (5)2073488. 

^6) 1143459. (7) 1423010. (8) 1608991. (9) 3292. (10) 1967324. 

(11) 176888441. (12.) 12413. (13) 304125276. (14) 2348414. 
(15) 305852878. (16) 567036010. (17) 12733136. (18) 504G05285. 
(19) 4985971533. (20.) 4568592. (21) 9598141817. (22) 
122356701416. (23) 5113599. (24) 1 1014405709. (25) 293771741. 

(26) 1996644. (27) 426683748. (28) 1824386339. (29) 11^8207 
(30) 324213593. (31) 27378073. (32) 17018867. (33) 11257491 
(34) 14145339. (35) 13439199. (36) 12914265, (37) 297459646. 
(38) 97989889. (39) 985619428, 

III. 
(\)6133^. (2)66641. (3)217049. (4)21107. (»} 96444. (6)2iev. 
(7) 92^14. (8) ()62733. (9) 47693. (10) 1618. (11) C779495701. 

(12) 6097700810072. (13) 593684253. (14) 4228908880. CIS) 
4230399880. (16) 7977100909213. (17) 27909498. (18) 875308643, 
C19) 163161 134. (20) 500710920089. (21) 96106639.S64. 

IV. 

(1) 690739. (2) 702621. (3) 947089. (4) 1171740. (5) 6C6952. 
(6) 8690693. (7) 199617 : 243012. (8) 3694992 : 4310824. (9) 
7278538 : 8476010. (10) 81745410 : 87768756. (11) 109344206 : 
116232030. (12)64949721:62052737. (13) 43606640:76155882. 
(14) 68604840 : 72808200. (15) 9003456000 : 851576880. (16) 
3996915833:80737410. (17)4342886402400. (18)246204228753000. 
(19) 97152093486360. (20) 49631586380800. (21) 9108568931220. 
(22) 761680000 : 146880000. (23) 161240000 : 129350000. (24) 
6651104 : 6244992. (25) 10611337 : 11576004. (26) 5024659561. 

(27) 46129276014848. (28) 6690578298. (29) 61734631391872. 
(30) 3592212. (31) 1486958060. (32) 3131672. (33) 1000362160. 
(34) 153288487686. (35) 250075455045. (36) 69162164100652. 
(37) 49062139937803. (38) 9523916224416. 

V. 

(I) 32886+ 1*; 19731 + 1. (2) 11899 + 2 : 10411 + 7. (3) 
1038816 : 779112. (4) 3071 : 2943 + 1. (5) 3338 : 2616 + 10. 
(6) 2966 + 21 : 2550 + 72. (7) 0159 + 26 : 8468. (8) 15423 + 
148 : 12326 + 65. (9) 11878 : 11136+508. (,lQ^ ^es?,+'4Nb^-.^\'\\'^. 
(11) 932746. (12) 829107 + 5. (v^^ ^^1^."^\Tl:^\V\.^ -V ^- ^'^^^ 
8866443377. (15) 120874856V)(JS. v)^.^ 'i^^^l A.T;^\^ -V '^^•. ^^ 
908382685+ 366. (18) 25l8i + ^V.^ V.V^^, ^^'^*^'^''^'^'!^^,T 2 
^20) 120S6960 + 59. (21) oOOOO + ?>C». <C^^>i ^'^^••>^-^- "^ 
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(23) 11593 : 6011+15. (24) 7282 : 6499 + 77. (26) 14566: 

116761 + 12. (26) 12247 + 441 : 161969 + 16. (27) 10979 + 

319 : 80616 + 67. (28) 488 + 1179 : 684 + 379. (29) 4697 + 

86 : 74 + 3586. (30) 6800 + 400 : 5301 + 640. (31) 38745 + 

20 : 27675 + 20. (32) 14964 + 56 : 7183 + 20. (33) 39147 

+ 10 : 21748 + 25. (34) 39873 + 21 : 22152 + 6. 

(36) 1904&16 : 3565612. (36) tJ996370 : 7496894. (37) 9166 + 
3J : 3410 + 21. (38) 11805 + ^J : 2724 + 7^. 

VI. 

(1) 1452607303. (2) 117288146. (3) 1527 + 7. (4) 74813. (5) 
788910. (6) 13707360. (7) 1029(U. (8) 999. (9) 10670 : 8536 : 
10246401 : 9. (10) 1067. (11) 23887872. (12) 17030. (13) 152 
days. (14) 2397 days. (15) £14400. (16) 66. (17) 477120. (18) 
385d. (19) 11. (20) 148. and Us. (21) 30, (22) 1038832. (23) 
3623. (24) 4620. (25) 145881529087. 

VII. 

a. (1)... (2) 9017059096; seven thousand one hundred and six mil- 
lions five hundred and ninety-seven thousand and forfcy-eight. (3) 
662 and 473. (4) 31036. (5) Sixty-two millions eight thousand 
six hundred and seventy and one-half poimds. (6) 1053173490. 

b. (1) . . . (2) 52 years. (3) £334292471. (4) See p. 26. (5) Six 
hundred and thirty-eight thousand five himdred and ninety-four, 
(6) 104 weeks. 

c. (1) 4083. (2) Three hundred millions thirty thousand and thirty : 
nine hundred and ninety-nine thousand nine hundred. (3) 187870 
+ 27 rem. (4) 23 days. (5) 99 : 119 : 118. (6) 186000 mUes. 

d. (1) 334997947670. (2) 6062513. (3) 233 and 204. (4) 24725i. 
(6) 268694J miles. (6) 224433 fr. 86146 sovereijsrns. 

g. (1) 3891144444627440. (2) 297. (3) £1. (4) 197127. (5) 808920 

times. (6) 4236 + 26. rem. 
/. (1) 2482896964595. (2) (a) 74. (b) 81. (c) 66. {d) 195. (e) 

79, and final result 10. (3) 275 acres ; £1306i. (4) 106689. (5) 2268. 

(6) 850. 

VIII. 

(1) 15120f. (2) 81120 feet. (3) 76886 oz. (4) 42281 lbs. (5)2703294 
in. (6) 124614 oz. (7) 44387 oz. (8) 582205 oz. (9) 865170 in. 
(10) 2689542 in. (11) 40704 qrts. (12) 200944 grs. (13) 136240 
sq. ft. (14) 99528 grs. (15) 91214 grs. (16) 137036 in. (17; 
2181240 sees. (18) 17875 sq. in. (19) 643104 sq. in. (20) 99204 
ft. (21) 101095 grs. (22) 1574624 drs. (23) 9591f. (24) 78266 
grs. (25) 1358880 drs. (26) 506722f. (27) 673328 oz. (28) 
58191 ft. (29) 85931 grs. (30) 25432235 sees.. (31) 3055709 



IX. 

fl) £25 14a. Id, (2) 428 tons 4 cwta. \S\\». W ot.. V3?^ ^Vwk^Wtii. 
3 dwts, 1 7 grs. (4) 13 aofi. 12 pla. Yl ^ Aft. ^ i^. V^"^ A.^^V%. ^ ^is|% 
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(0) 1 wk. 10 hrs. 25 sees. (10) 25 loads. (11) 1041 gross 8 doz. 
(liZ) 7 ac. 26 pis. 10| yds. (13) 4 lbs. 7 dwts. 13 grs. (14) 
18 cwts. 8 lbs. 7 oz. (15) 91 mis. 3 fur. 15 pis. 5 yds. 1 ft. 3 in. 
(16) 8 mis. 7 fur. 9 pis. 2 yds. 1 ft. 5 in. (17) 46 lbs. 8 oz. 2 dwts. 
2 grs. (18) 14 cub. yds. 2 ft. 1278 in. (19) 2 cub. yds. 26 ft. 57 in. 

(20) 49 mis. 2 fur. 31 pis. 3 yds. 1 ft. 11 in. (21 ) 2 tons 8 cwts. 1 qr. 
18 lbs. 2oz. (22) 21 cubic yds. 4 ft. 189 in. (23) 113067. (24) 
9880 crowns. (25) 16048 half sovs. + 2*. (26) 11280 nls. 
(27) 43815 francs. (28) £4 17*. Id. (29) 294. 

X 

(1) £153 13*. 5d. (2) £232 17*. 10^. (3) £218 Ids, 9d. (4) £235 15*. lid, 
(5) £247 6*. 7id. (6) £234 8*. S^d. (7) £11068 4ff. (8) £176 19*. 6|<f. 
(9) £3867 8*. lljrf. (10) £11100 6*. ^^d. (11) £8590 13*. 4 
(12) £23440 5*. 2d, (13) £35856 4*. lOd. (14) £18251 12*. 5 
(16) £10845 16*. d^d. (16) £13867 18*. 5jdr. (17) £3269 1*. lOjrf. 
(18) £3297 4*. 5d, (19) £71516 14*. 7d, (20) £42610 15*. 8irf. 

(21) £54353 18*. 8id. (22) £2851 2*. 0^. (23) £4942 7*. did. 
(24) £2886 0*. 3d. (25) £3712 4*. ll^d. (26) £4771 7*. 10^. 

(27) £5206 13*. 9|fi?. (28) £5670 13*. 7^d. (29) £11898 14*. 6},d. 
(30) £21986 13*. 0^^?. (31) £114528 19*. Hid, (32) £18837 11*. S^d. 
(33) £11558 15*. 3^^?. (34) £4384 12*. 0^ (35) £2677 14*. lid. 
(36) £2324 6*. lO^d. (37) 2152 cwts. 2 qrs. 16 lbs. (38) 297 cwts. 

1 qr. 13 lbs. (39) 321 lbs. 4 oz. 19 dwts. (40) 374 lbs. 6oz8. 16 dwts. 

(41) 90 acs. 23 pis. (42) 158 acs. 3 rds. 39 pis. (43) 270 acs. 1 r. 
7 pis. (44) 144 acs. 24 pis. 17 yds. 2J ft. (45) 056" 48' 10". (46) 
3064° 55' 36". (47) 106 gals. 3 nags. (48) 131 gals. 2 qts. (49) 
163 tons 9 cwts. 14 lbs. (50) 53 yds. 2 ft. llj in. (51) 165 hhds. 
50 gals. 2 qts. (52) 148 mis. 4 fls. 11 pis. 1 ft. 6 in. (53) 138 hrs. 
56' 20". (54) 340 yrs. 3 m. 2 wks. 4 days. (55) £231509 14*. lid. 
(56) £109771 0*. 6d. (57) £217749 11*. 5d. 

XI. 

(1) £89 8*. 7id. (2) £102 18*. lOjrf. (3) £966 16*. 9f<?. (4) £1821 
1*. 7|^. (5) £87 13*. 8id. (6) 103 16*. OJ^. (7) £1895 17*. 6-^ 
(8) £2693 0*. S^d. (9) £1012 2*. 9^^. (10) 86 cwts. 3 qrs. 2 lbs. 
(11) 179 cwts. 2 qrs. 25 lbs. (12) 4 cwts. 2 qrs. 24 lbs. (13) 
36 ac. 3rds. 34 pis. (14) 77 ac. 14 pis. (15) 186 ac. 3 rds. 31 pis. 
(16) llOac. 2 rds. 15 pis. (17) 13 lbs. 14 oz. 15 drs. (18) 61 lbs. 
14 oz. 12 drs. (19) 681 lbs. 15 oz. 15 drs. (20) 73 lbs. 2 oz. 13 drs. 
(21) 70 yrs. 11 m. 1 wk. (22) 15 yrs. 10 m. 3 wks. (23) 3 days 
12 hrs. 52 min. (24) 42 days 21 hrs. 54 m. (25) 79 oz. 17 dwts. 
21 grs. (26) 56 lbs. 10 oz. 14 dwts. (27) 7 lbs. 4 oz. 15 dwts. 

(28) 1 oz. 16 dwts. 21 grs. (29) 2 yds. 2 ft. 11 in. (30) 6 mis. 
7 fur. 34 pis. (31) 2 sq. yds. 7 ft. 114 in. (32) 19 sq. pis. 25 yds. 

2 ft. 16 in. (33) 97 yds. 3 qrs. 3 nls. (34) 47 ells 3 qrs. 2 nls. 2 in. 
(35) £53 6*. 6d. (36) £44 13*. 7id. (37) £13 4*. 9d. (38) £147 
10*. 9|rf. (39) £2 8*. ed. (40) £247 11*. 7|d. (41) £966 2*. 2\d. 

(42) £288 4*. Z^d. (43) £740 7*. 9\d. (44) £577696 14*. lold. 
(45) 202 tons 18 cwts. 2 qrs. 20 lbs. (46) 53 yds. 1 ft. 2 in. (47) 
£80898 10* 9^d. (48) £557862 12*. 6Jrf. (49) £480259 12*. 6jrf. 
(50) £319251 7*. 7id. (51) £310205 5*. lO^d. (52) 18 mis. 6 fur. 
38 pis. 4 yds. (53) 10 mis. 6 fur. 38 pis. 4 yds. 5 in. 

XII 
(1) £175 17s. lid. (2) £201 7*. 9W. (^►'^ £^U \^s. ^d.. V^ ^^"^^ 
19s. lOid. (6) £336 9.*?, 7d. (6) £50?» 1%. V^d, ^^ ^"^"^S^^^^'ka^ 
£19169 9^. lOid. (8) £28343 lO.-^.; tlWl^. \%s. W^ • V^^ S,»^^^"l^^^.'^^- 
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£51839 38. 6d. (10) £64695 lis. ScL; £69008 128. (11) £51345 
178. 6d.; £51773 158. l}d. (12) £42830 198. 6d.; £46724 148; (13) 
£39225 198. 11^.: 42068 9s. 2jd. (14) £32004 16s. Ifd.; £33015 98. 
^d, (15) £49454 58. 9^.; £53786 Is. O^d. (16) £30324 4s. l^d.; 
£48985 58. l^d. (17) 2930 ac; 3 rds. 10 pis. (18) 12212 ao. 8 pis. 
;i9) 2188 cwts. 1 qr. 16 lbs. (20) 12021 cwts. 3 qrs. 27 lbs. (21) 
14800 yds. 1 qr. 2 nls. (22) 27909 yds. 2 qrs. 1 nl. (23) £2502^148. 
7d. .'24) 447 tons 3 cwt. 2 qrs. 16 lbs. 13 oz. 15 drs. (26) £757 Os. 
4id.; £447 28. 6d. (26) £587 lOs. 4id.; £2859 168. IJd. (27) £564 
58. 9d.; £1758 58. 2d. (28) £1409 38. 6d.; £3688 188. 2Jd. (29) 
£46936 18s. ll^d.; £10631 5s. (30) £4139 Ss. 8id.; £32214 Os. 6d. 
(31) £5371 88. 9d.; £8702 17s. l^d. (32) £17268 78. OJd.; £7073 
98. 2id. (33) £37483 158. 5d.; £11097 88. ^d. (34) £37746 138. 7d.; 
£18705 13s. 8id. (35) £60689 188. 0^; £161804 78. 6id. (36) 
£100376 198. Ojd.;. £11699 Os. 6d. (37) £1046104 19s. Ojd.; £174792 
18s. 5id. (38) £4363 168.; £6354 Is. 6d. (39) £20030 28. 8id.; 
£41562 OS. 7id. (40) £37686 4s. IJd.; £17580 lOs. 8jd. (41) £58593 
7d. IJd.; £15255 3s. 9d. 

XIII. 

(1) £13 19s. 2d. (2) £11 ICs. 4jd. (3) £12 12s. 9Jd. (4) £13 188. 

oJd. (5) £11 lis. lOJd. (6) £12 18s. 6fd. (7) £142 9s. 5id.; £116 

68. 0jd.4-5id.* (8) £112 Os. 8jd.; £99 Us. 8Jd.+ls. IJd. (9) £21 

188. lOjd.; £18 5s. 85d. (10) £10 l7s. 9d.+8id. ; £17 58. 6|d.-f6Jd 

(11) £34 188. 3id. + 7jd.; £29 78. lOd. (12) £22 lis. lljd. 

(13) 75 cwts. 6 lbs. 7 oz. 7 drs. + 3 oz. 8 drs. (14) 43 cwts. 

3 qrs. 17 lbs. 10 oz. 10 drs. + 8 oz. 4 drs. (15) 1 cwt 2 qrs. 

25 lbs. 2 oz. 3 drs.4-7 drs. (16) 3 acres 1 rd. 14 pis. (17) '7 acres 

3 roods 29 pis. 28 yards 5 feet + 2 feet 72 inches. (18) 495 

(19) 1100. (20) 1465. (21) 1195. (22) 1175 + 7 lbs. (23) 965. 

(24) £71 16s. lid. +• Is. lOid. (25) £2 68. 6id. + ISs. (26) 

£17 lis. lOid. + 10s. 6d. (27) £6 lis. 9^d. + £1 15s. (28) 

£1 38. Sid. + 6d. (29) 48. Sfd. + 2id. (30) £10845 13s. IcL 

(31) £981 68. 4d. (32) £20270 4s. lid. (33) £103899 Os. 3d. (34) 

£409 8s. lid. (35) £239 98. 9d. (36) £148805 Ss. Id. (.37) 

37200 lis. 3id. (38) £3246 9s. 7d. ; £811 12s. 4^. (39) 

£79095 198. llfd. (40) £39 lis. 9id. (41) £39 lis. 9id. 

(42^ 7994. (43) 1197. (44) 4s. 9^d. (45) 17 cwts. 2 qrs. 12 lbs. 

(46) £8269 63. 4id. (47) £6206 13s. 8^d. (48) 234507 grs. : 

40 lbs. 8 oz. 13 dwts. 15 grs. (49) 144 sq. mis. : 92160 acrs. 

(50) £2959 2s. Id. : £32463 19s. 2d. (51) 1680 h. crns. 400 h. 

giiins. . (52) 6id. (63) 516168 pints. (54) £4 7s. H\d. (56) 

* Remainder. 
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2760qr8. 5bu8. Spks. (56) 71874 in. (57) 93168 grs. (58) 9842796 
BQ. ii^ (59) 131 lbs. 7 oz. 18 dwts. 20 grs. (60) 5377200 oz. (61) 
110 tons 2 cwt. 3 qrs. 20 lbs. 4 oz. (62) 639 qrs. 4 biis. 2 pks. 2 qts. 
1 pint. (63) £21 12s. S^d. (64) 12707 ft. (65) 203 acs. 2 rds. 13 pis. 
10 yds. 7 ft. 108 in. (86) 168 lbs. 11 oz. 17 dwts. 8 grs. (67) 612 mis. 

4 fur. 33 pis. 2 yds. 1 ft. 3 in. (68) 62857296 in. (69) 18561 qrs. 
7 bus. 1 pk. 1 gall. 1 qrt. 1 pint. (70) 2 ac. 3 rds. 2 pis. 18 yds. 8 ft. 
72 in. (71) 6 wks. 10 hrs. 12' 32". (72) £96 8s. 7Jd. (73) 633 tons 

5 cwt. (74) £64 168. (75) 203 mis. 5 fur. 16 pis. 2 ft. 6 in. 
(76) 1 ton 2 cwt. 2 qrs. 18 lbs. 16 ozs. (77) 69 ac. 1 rd. 7 yds. 

1 ft. 67 in. (78) 3297 pints. (79) 7s. 9id; £43 Os. llfd. (80) 6id. 
(81) 3 ao. 1 rd. 2 pis. (82) 192. (83) £1906 15s. (84) 92 tons 
18 cwts. 1 qr. 2 lbs. 6 oz. (86) 128 ; 4 in. (86) 726. (87) £1 18s, 4d. 
(88) £9 4s. 10 jd. (89) 3s. Ud. (90) £1449. (91) 168 c. y. 15 ft. 
1247 in. (92) 134 tons 17 cwts. 3 qrs. 27 lbs. 8 oz. 7 drs. (93) 
224003877". (94) £6062 10s. (96) 6d. (96) 4744 mis. 4 fur. 36 pis. 

2 yds. (97) 2722. (98) £88 is. 2id. (99) £668 12s. (100) ISjmls. 

XIV. 

(1) £750 2s, : £62 10s. 2d. : (2) £15 63. 5|d. : £4 8s. lid. 
(3) Hd. (4) £986 Os. 9Jd. : £5117s. lUd. (5) £52 6s. lOid. 
£47 13s. li. (6) £5 10s. 3d. (7) 1 qr. 35 lbs. 8 oz. (8 
3 yrs. 30 wks. (9) £58 16s. SJd. (10) 13 ac. 3 rds. 24 pi? 
(11) 7 cwts. 3 qrs. 26 lbs. (12) £17 128. lOJd. (13) 146 
dollars. (14) 5 tons 9 cwts. 3 qrs. 23 lbs. 7 oz. 6 drs. + 3 oz. 
(15) £110 5s. (16) £300. (17) 20 shirts. (18) 25 sts. 2 lbs. 8 oz. 
(19) 600 dollars. (20) 49 yds. 3 qrs. 2 nls. r21) £8 13s. 4. (22) 
£175 153. 8^d. ; £125 3s. 2id. (23) £5372 4s. 7|d. (24) 313632000 
sq. inches. (25) 570240 inches. (26) 41847 farthings. (27) 662832oz. 
(28) £25 5s. m. (29) £58 15s. (30) £257 Os. 4id. (31) 22446U 
feet. (32) 18 lbs. 2 oz. 18 dwts. 2 grs. (33) 93 tuns 2 hhds. 17 gals. 
3 qrts. If pt. (34) £5506 5s. ; £4958 15s. (35) 2 miles an hour. 
(36) £1 7s. (37) 4s. 7|d. British money. (38) £1 13s. lid. 
(39) 107224t^ times. (40) 3 cub. yds. 20 ft. 1455 in. (41) 179685 
sq. feet. (42) 2 mis. 5 fur. 39 pis. 1 yd. 4 in. (43) 39 lbs. 8 ozs. 
17 dwts. 20 grs. (44) 278172 inches. (45) 9 tons 2 cwts. 2 qrs. 
26 lbs. 15 oz. (46) 4221 feet. (47) 16 hrs. 20 mins. 18 sees. (48) 
514752 ozs. (49) 59 mis. 5 furs. 34 pis. 1 ft. 9 in. (50) 229168 ozs. 
(51) i hour. (52) 27 mis. 1 fur. 15 pis. 5 yds. 3 in. (53) 3 yds. 1 ft. 
(54) 35iaii feet. (55) 692 sq. yds. 4 ft. 106 in. (56) 192669 feet. 
(57) 1820752 drs. (58) 85931 grs. (59) 27 cwts. 1 qr. 23 lbs. 
7 ozs. (60) 615187 cubic inches. (81) 49602 feet. (62) 37^ lbs. 
(63) 29 mis. 1 fur. 11 pis. 2 yds. 2 ft. 4 in. (64) 17626. (65) 
206450 grs. (66) 632592 oz. (67) 8 mis. 3 fur. 32 pis. 3 yijs. 2 in. 
(68) 1028 tons 1 cwt. 3 lbs. 1 1 oz. (69) 115 tons 17 cwts. 2 qrs. 6 lbs. 
::0) 3 wks. 6 days 5 hrs. 52 m. 14 sees. (71) 18561 qrs. 7 bus. 
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1 pk. 1 gal. 1 qrfc. 1 pfc. (72) 2 ac. 3 rda. 2 pis. 18 yds. 8 f fc. 72 in. 
(73) 83668686i sq. feet. (74) £15 17s. 3d. (75) £147 Os. 5id. (76) 
JJS5062 10s. (77) 80 ozs. 12 dwts. 12 grs. (78) 1716 yai-ds; 
£880 38. 2d. (79) 798765439 drs.; £4992283 19s. 10|d. (80) 1920. 
(81) £4 7s. 6d. ; 7id. (82) 701 lbs. 6 ozs. 6 dwts. 5 grs". (83) 
45724 persons. (84) £72 138. lOH- (85) 34940585 sq. in. (66) 
74907 and 92 rem. (87) £7562 ISs. 4d. (88) £8 12s. 8fd. (89) 
£3 10s. 1 Ud. gain. (90) £S 138. 4id. ; £92 19s. 2d. (91) A. £350 ; 
B. £450 ; C. £720. (92) 17 tons 14 owts. 3 qrs. 21 lbs. 2 ozs. 
(93) £232 15s. 3^- (94) 484. (95) £4724 Gig. IJd. (96) 791083425 
sees. (97) £296 lis. ll|d. (98) 99. (99) £2 17s. lid. (100) 

' white hats ; Is. 6d. (101) 4° 24' 6". (102) 13267583 time*. (103) 
£762 16s. 8d. (104) 6632 acres 1 rd. 1 pi. 6 yds. 4 ft. 140 in. ; 
206 ac. 1 rd. 16 pis. 7 yds. 8 ft. 30i in. (105) 28800 times ; 5 hrs. 
18f m. (106) 330; £309 14s. 4id. (107) 44 mis. 960 yds. (108) 
£2 5s. (109) ^106 16s. 9d. (110) 1° 55' 23" ; 23° 21' lOf". (Ill) 
£4 14s. lO^d. (1 12) 20942352 sq. ft. (113) 10945 mis. 7 fur. 37 pis. 
(114) 765 ac. 3 rds. 9 poles. (115) 4s. 3d. (116) A. £39 7s. 7id.; 
B. £65 12s. 8id. ; C. £105 Os. 4d. ; D. £118 2s. 104d. (117) 4 yrs. 
45 days 15 hrs. 45 m. (118) £42 8s. ; £7 2s. (119) 95 lbs. 1 pz. 

2 dwts. 22 grs. (120) £998 18s. 7|d. (121) 26f gals. (122) 33. 
(123) 2s. 3d. (124) 18s. 4d. (125) 209 boys. (126) £2 18s. 4d. 
(127) 1 bushel. ' (128) £3 lOs. (129) 60 miles. (130) 29 lbs. 6 oz. 
(131) 77 shares.(132) £1 17s. (133) 1 hr. 40 min. (134) 226 ac. 

3 rds. 20 pis. (135) 16 lbs. 14 ozs. (136) £3 lis. 8d. ; £10 158. ; 

£1 15s. lOd. (137) 23850 gross. (138) £13 lis. ll|d. (139) 4d. 

(140) Loss £30 3s. 5id. 

XV. 

(1) 71 : ^ : 11?. (2) 64H : 212^ : 72^^. (3) 14^ : 103lf : Ul^, 
(4) 9k : 21-j:V : 13|-f. (5) V : V ^ ^. (6) H^ : ¥3' : V- (7y 

W : H^ ■ W. (8) H"- ' \'i ' -Hf 3*. (9) \7 • Vf ¥(P. (10) 

ijjl : ii|± . *|ji, (11)22:39. (12)9:4. (|;})5;4:^V (14) 
6:19. (15)12:8. (16)14:8. (17) l-.-^: A- (18) tSit : i : 
A. (19)fs:^:f (20)i:f:Ji. (21) M- (22) |. (23) f||f . 
(24) WUJLi^j^iL-SLX. (25) ^q g.g^a^g. *? . (26) «iA-MJ^j^ii_MP. (27) 
<i5j.5^jUjyL^7jMyi_tti^. (28) aap ?go^898 ^g. (29) * : |i : ^j. 
(30) ii : -^ : l-J. (31)f:|:i. (32) j : | : ^sj,. (33)|:i|: 
-A s «. (34) f (35) ^. (36) H- (37) 95. 

XVL 

(l)J;2f (2)2;2^V (3) IJ-J- (4) l^l- (5) If*- (6) Hf 



(12) m; sJ,. (13) m: Si;. (i-!)5-;a; ^*»- (is) 

H-.m- mmi-.im- (inioHi"A- mm; 

12,',. (19) iSJVji "A- (-'0).i,"?j; «,%. (21)5}J 
Wf (22) 6J,; WSJH- (23) 8,^; 44jJ. (24) 12JS . 
19^. (25) il40 12s. 2id. (y6)£258 6a. 6d. (27) £317 
7.. 2V,. (28) 60«i 9J}. (29) 85^'; 8^. (30) lOSfJ}. 
(31) 40HJ. (82) S6itt. 

XTn. 

(i)i; iif (2)t; A; }. (3) AV W A- W 2,',; m; 

33A. (6)4AVi 2Ai 2K. (7)T'Ai "«i 11«. <8) 
2*1 IHl 8H. (9)2Hi U; 3(1. (10)33^1 41i 'HS- 
(11) IDA; Al 2t*i- (12)31; 17J4i26«. (13) 121; 4^1 
SA- (l'l)3ii; 21fA; IBjV (16)42HSi «Ai S^tV- 

(16) BiU; I'H! A- (I') 2S3; i2j}i 1. (IS) 2lv,i 
iU; h%'A- (IS) A; Wi; «*• 

XVIII. 

(l)«i 123Hi; f (2)ii 2(;- J,. (3)|(; «; 18. (4) 

i6Ji! H; 1-h- (^)fft' '8»i »4- (6)Wi "A; 18. 

(') AVi 2; 7A. (8) 97Ji 1^1 A- (9)«3jV (10)84. 
(11>99A. (12)23SH. (13)30. (14) 40li. [IS) 36^,. 
(16)91. (17) I5i. (18)56. (19) 2s. lid. (20)£3 12s2d. 
f2l) 8e. 7d. (22) £3 5j. ' 

XIX. 

(1) i! ! i- (2) H i 13i- (3) 1« : lis. (4) *» 6.. 4ft<I. (5) 
£21 8b. 6fd. (G) 23 owta. 1 qr. 2j Iba. (7) 5 ac. 1 rd. 17 pis. 
15 yds. 1ft. 18 in. (8) If ; fj : 131. (9J ^^ : 1^^ :32}. (10) j^ 

(11) A. (12) A- (13) 3f. (H) If. (15) «. (16) ». (17)AV. 
lis). J. (19) 2^. (20) iSi ; * : H- (21) ^H* ' ^ ■ -ff^- 

22 if : 13J : zj (M) ,V, > ,V ^ 80|. (24 IJ! : 1| : •!. (ai) 
S,.%"j.4. (26)1a'»^7,V (21) i!. (2»)ii. (2»)1«A. 
(30) ^. (31) 15». lOrf. (32) 6,} inches. 

XX. 

(1) 095. (2) <I39. (3) 12 068. (4) "609. (5) 50-08. (6) 29009. 

(7) 47-4. (8) 69-607064. (9) 120-014019. (10) 56-8494 (111 

00-06006. (12) 17-017017. 

XXI. 
(1)2-28-7316. (2)000-1693. (3) "6297-S664. (4)7917-4278. 

(5) 6317-5108. (6-) 4679-1064. (7) 192-90107. (6) 4715-42729. 

(9) 16B-506O4. (10) 10798-723. (11) 37636-84G0. 

(12) 1398-2156773. 
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XXII. 

(1) 7715-0256. (2) 40-99935. (3) 462-823399. (4) -2477833. 

(5) 6339-542966, (6) 1012-561. (7) 105-3574. (8) 630-39155. 
(9) 1833-8046. (10) 1926-875. (U) 307*815608. (12) -366-74021. 

XXIII. 

(1) 610-3; 375-54564. (2) 146*4561; 341-508486. (3) -0037777; 
1-69194. (4) -37368892; 2460168. (5) 2-691066; 11961-232; 
636-83564. (6) •035594'; -7625; -07392. (7) '2760494; 

5424-8324832. (8) -01977048; 32*5819809; •3154032. (9) 30-864; 
197-554; 1-127. (10) 516*4166; -0354. 

XXiV. 

(1) 12-96. (2) 7*8125. (3) 185000. (4) 12*932... (5) 'O'j.:.. 

(6) 7 tons 18 cwts. 3 qrs. 10 lbs. 8 oz. 7*168 drs. (7) £160 14s. 5ld.* 
(8)24106*25. (9)3*271... (10) -15. (11) 66-993... (12) 686-769.,. 
(13) -09672. (14) 74-782... (15) 12054-054. (16) 40000, 
(17) 399016*148. (18) -6586... (19) 60. (20) 32*941552511. 
(21) -013 : -0013 : 130. (22) -01026... (23) 1230*769... (24) ^, 

(26) :,^. (26) 2,,^^ : ^^Va. (27) 23^-?^ : j^^. (28) -5 : -2 : 
-876 ; -8 ; -76. (29) -4375 : -44 : -40625 : -734375, : -1552. (30) 
-790625£ : -8875 : -03125 : -94375. (31) 40625£ -4697916. 
•210416 : -0675. (32) -083 : -25 : -62083 : -125. (33) : -148809623 : 
2936507. (34) -615625 : -396875 : -00625. (35) -615625 : -5625 : 
-21875 : -296875. (36) -09375. (37) -0588235294117647 (38) 
-078125 : -2i42857. (39) -081 : -000086805 (40) •875£ : •68125f . 
(41) -840625£ : -975£. (42) -890625£ : •396875£. (43) •54375£ : 
-21875£. (44) 15s. : 4-536d. : 5-58d. (45) 23 hrs. 25 mins. 26 -4 sees. 
(46) 4s. 2-72d. (47) 3 rds. 7 pis. 9 yds. 8 ft. 42*912 in. (48) 
13s. Ifd. ; 19s. 6|d. (49) £5 10s. 6d. (50) £1 6s. ll-86Cd 
(51) 15s. (52) 58. (53) 148. 7id. (54) 6d. (65) 5id. 

XXV. 

(1) i •. |. (2) A : ,V (3) ^ : M- (4) ^ : ^. (5) H : I (6) 
i\ ' i^.- (7) H : tVV (8) -Nt ' -h' (9) -100956 ; *0222. 

XXV(a). 

fJJ 4^. (2) '0325201. (3) -gi^. (4) £667 13s. lO^^V^d. : -621385732. 

^^Jm^m- (0)'63. (7)5. (8)1:1. ^9^ ^•b^-;^'V^- v^^^^M?^^^v^^^^. 

r//; '63633. (12) 1 :7i. (13) -^^. V^4.^ £^^ Vl%. Vi\^. VN5i\ 

-(^^^SUiU' (16)21-411. W)%' ^\^^t\IV.« ^^?^^^-\'^•^^• v^^ 

t^i^. (21) (a) 13^^. {b) £28 78. 

• Accurate^ 6'WB«i«V^^^*- 
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XXVI. 

(1) 12-2742. (2) 7-3475. (3) ^j^. (4) •0il415o2*. (6) -^I. (G) 
10 : -276 is nearer by -OOOOi. (7) £3 18s. Id. (8) £6 IBs. l^d. 
(9) £256 68. 0-96d. ; 9 IbP. 12 oz. 4*80768 drs. ; 98. 4d. (10) 2^ ; 
m. (11) 14-49 : £1738 16s. (12) -3215. (13) -846153 ; -26027397 J 
•378; -372093023255813953488. (14) £3465. (15) ^f (16) 9fA. 

(17) HM- (18) f (19)916245702; -297986; 2-97086; 29-7986. 
(20) ^^. (21) 1. (22) 178. 8d. (23) £26 48. SJd. (24) ^^y*^. 
(25) 13400 : -00134. (26) '09375. (27) 3 qr8. 10 lbs. 14-3616 oz- 
(28)143a-437l7. (29) 2f^. (30)98. IJd. (31)39. (32) £4 2s. l^£d. 
(83) -0126984. (34) -0190762. (36) -015625. (36) '10416. (37) ^^V 
(88) •3854l6£. (39) 8'14968d. (40) J. (41) 14'79816. (42) HH- 

(43) £192 88. Id. (44) -0083. (45) Is. 6d. (46) 1375 -000001 '25. 
(47) 28. 7H. (48) 17888^V. (49) £2 17s. 5||^d. (50) 
-005634765625. 

XXVII. 

(1) £2 12s. lOJd. (2) £2 4s. (3) £33 8s. 3d. (4) £93 28. Oid. 
(6) £36 14s. 3d. (6) £5378 19s. lO^di (7) £1644 38. lOid. (8) 
£738 13s. (9) £17289 Os. 6|d. (10) £9643 6s. O^d. (11) £1912 14s. 
(12) £179 17s. lOJd. (13) £258 17s. Id. (14) £367 3s, 104d. 
(15) £1060 68. 7id. (16) £625 19s. 0^1. (17) £184 14s. 8d. 

(18) £67 8s. 6d. (19) £742 5s. 5d. (20) £34696 9s. 8id. (21) 
£91949 Is. 10 j^d. (22) £78 6s. (23) £34 9s. 9id. (24) £1030 3s. 9d. 
(25) £31907 9s. lid. (26) £10757 lOs. 9d. (27). £669 2s. 9£d 
(28) £49 14s. l^d. (2^) £44 Is. llf^d. (30) £100 15s. 7id. 
(31) £60 12s. 3^d. (32) £311 88. (33) £87 Os. 7id. (34) 
£83 Gs. 5id. (35) £10 28. O^d. (36) £909 98. 3d. (37) 
£25557 188. 14d. (38) £641 He. 4Jd. (39) £3282 2s. 8id. (40) 
£99 18s. (41) £1381 158. Ofd. (42) £664 Os. 7id. (43) £1073 lis. llfd. 

(44) £50 2s. 3d. (45) 18cwts. 4^. lbs. (46) 128 cwts. 1 qr. 10^ 
lbs. (47) £12 158. (48) 140 yds. (49) £4602 Is. 9i. (50) £2 Ss. 
(51) 18s. 

XXVIII. 

(I) £223 lis. 3d. (2) £1912 14s. (3) £10299 Is. 8d. (4) 

£138 14s. 4d. (5) £1204 17s. 6d. (6) £2976 16s. 8d. (7) 

.-£1828 18s. 8d. (8) £1727 4s. 6Jd. (9) £245 6s. 5d. (10) 

£37 16s. 3d. (11) £216 19s. 53^d. (12) £417 38. 9d. (13) 

£55 19s. 23d. (14) £1581 19s. O^d. (15) £63 6s. 5i. (16) 

:€158 16a. 6d. (17) £190 9s. IJd. (18) £966 lOs. TJd, 




£7 48. ^^a. (29) £360 12s. Gd. (^^0^ itW^*:^^. ^\\. V> m. -%^ ^^-^^^ 
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(31) £22a8 16iL 9i<L (32) £2S oa. d^ (33) jSIO 18s. ^%L (34) 
£51 Is. ^^L (ZS) £241 lOa. (36) £2210 128. 3|d. (37) £431 13fi. 
7}a. (38) £269 17*. 8-9cL (39) £910 148. 3Jd. (40) £93 14s. 4|d. 
(41) £370703 28. 6d. (42) £2025 Os. lljd. (43) £1073 lla. llfd. 
(44) £11566 2ii Jhd. (45) £24 158. lf|. (46) £2210 128. SR 
(47) £227 148. (48) £897 Ob. lUd. (49) £4724 6a. l|d. (50) 
£343 128. 4|d. (51) £570 88. 55^ (52) £36 10a. 2id. (53) £154 
109. 9d. (54) £21 68. O^d. (55) £189 198. 6i|d. (56) £3933 28. 6d. 
(57) £6804 lOs. ^d. (58) £77 lOs. l^^d. 

XXVIU (a). 



(1) 11 yda. 1 ft. 7J in. (2) 3 aq. yds. 5 ft. 90 in. (3) 2 eft. 1457 in. 
(4) 3 sq. yds. 4 ft. 96 in. (5)24ft.l0in. (6) 282 c ft. 891-023624 in. 
(7) 10124||flq.in. (8) 9 ft. ^ T 2"' 5"". (9) 2778q.yda. 7 ft. llin. 
(10) 1 ft. 4m- (11) l^in- (12^ I3/j sq.ft. (13) 2374826666666 
yds. 18 c. ft.; 736 feet. (14) 7^^ feet. 



XXIX. 

(1) 450 ac. (2) 1 wk. 1 day 9 lirs. 36'. (3) £133 6s. 8d. (4) 400 
men. (5) 45 days. (6) 13| weekit, (7) 10 hn, (8) £15 188. 
1 llWKM- (d) 1<^ ^7«> (1<>) ^7 78. 6f|d. (11) £11 158. 9d. ; 
28.6|d. (12)ll^hr8. (13) £496 148. 3|d. (14) £30400. (15) 3ac 
1 rd. 7pl8. 88 yds. (16) £5583 68. 8d. (17) £2380 lOa. (18) £30 
148. 3d. (19) £100 98. 4}ffd. (20) £423 188. Gd. (21) £137 2a. 
10^^^, (22) £12 lla. 10^^^^ (23) 21 cwts. 3 qra. 21 Ibe. 
(24) £57 6s. 8id. (25) £12 2s. 8d. (26) 35 cowa. (27) 77 cwta. 
1 or. 22|f lbs. (28) £66 10a. (29) 460 ac 3 rda. 24 pla. (30) 82^ 
yda. (31) £189 14a. lid. (32) £83 lis. 3d. (33) 5 cwtai 2qnL 
14 lbs. (34) £31 6s. 9|d. (35) £3 lOs. (36) £75. (37) £90. 
(38) 10'43i8d. (39). Is. 8d. (40) £1 88. 9d. ; £1 38. ; 5a. 9d. 
(41) £19 98. 2d. ; £25 ISs. 10|d, ; £32 8a. 7|d. (42) £144 and £128. 
(43) £11 08. lOd. ; £8 lOs. 8d. (44) lOff hn. (45) 36 men. 

XXX. 

(1) £2 58. 8|d. (2) 126 acres 1 rd. 5f pis. (3) £5. (4) £239 168. 44d. 
(5) 16 days. (6) 2340 lbs. (7) £100. (8) lOhrs. (9) 6440 men. 
(10) 13^ days. (11) 30 days. (12) 36f lbs. 

TTTT. 

(1) £60 I2s. 3Ad. (2) £35 Os. 9|;|d. (3) £8 188. 64d. (4) £25 
17«. ljm?i (P) 22 days. (6) £12 168. Z^^^ (J) 3 <a. 
(8) 52Jday8. (9) 160 men. (10) £7198. (11) £299 5s. (12) 32 
men. (13) 18 days. (14) 3 Iba. 4j oz. (15) Gs. (16) £767. 
(17) 46|§ SOYS. (18) 58. (19) 6000 pages. (20) £4000. (21) £3. 
(22J £18 188. '(23) £14 38. 4d. (24) £8 16s. (25) 2894 frs. 3 c. 
(26) 11 cwU. 1 qr. (27) £1736 48. 7Jd. (28) £602 Os. Hid. 
(29) 7^ dBjB. (30) 64 yards. [^X) £1 \Q*. 10^ (32) £2881 168. 
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8d. (33) £3848 12s. llfd. (34) £2143 8s. lO^d. (35) £25 5s. 9|d. 
(36) 6440 men. (37) 73;^. (38) 12-527. (39) 187 lbs. (40) 5}d. 
(41) £242 98. 4fd. (42) £3. (43) 16 days. (44) 2 cwts. 3 qrs. 
14 lbs. (45) 4 oz. 18J drs. (46) £75 5s. 5^%d. (47) 28. 2t^S^d. 
(48) £7. (49) 58^. (50) £27 88. 6}d. (51) £2417. (52) 9U44 lbs. 
6 oz. 7 dwts. 4^^ grs. (53) £42 98. 4ff d. (54) £174 12s. (55) 6Jd. 
(56) £27 Os. 2f^fjd. (57) £28 lis. 6fd. (58) £1849 Us. 6d. 
(59) 12f hrs. (60) 132 men. 

XXXII. 

(1) 981^ th. (2) £11 58. (3) 14^ marks for £l. (4) 135 lines. 
(5) £14 48. 6ffd. (6) 25*2 francs. (7) 30 gals. (8) 7 dozen. 
(9) 5^ lbs. 

XXXIIL 

(1) £600. (2) A, £60 ; B, £72 ; C, £78. (3) A, £13 4s., B, £19 16s., 
0, £26 88., D, £21 98. 

XXXIV. 

(1) £65 198..6d. (2) £289 58. 7fd. (3) £75 68. 8d. (4) £36 18s. Id. 
(5) £687 28. lO^d. (6) £304 ISs. 9d. (7) £307 78. 3^%d. (8) 
£7 148. l^d. (9) £38 14s. U^d. (10) £438 8s. 0-165d. (11) 
£17 Us. 4^V?d. (12) 3 per cent. (13) 4j per cent. (14) 4 per 
cent. (15) 4^ per cent. (16) 8 years. (17) 4 years 6 nionths. 
(18) £42 58. lOd. (19) £1411 9s. 2d. (20) £277 7s. 6-3d. (21) 
£173 2s. 9d. (22) £1604 58. (23) £34 17s. 5Jd. (24) 2^ per cent. 
(25) £214 78. 1^. (26) 2|^§. (27) £95 12s. Id. (28) 3 years. 
(29) £195 Is. lOjd. (30) 3^ per cent. 

XXXV. 

(1) £13 10s ; £730. (2) ISs. 5iJf d. (3) 16s. 8d., (4) £500.* (5) 
£2350. (6) £43 15s. Ud. (7) £21 ISs. 1^ (8) £173 178. 5v»Ad. 
(9) £260 168. 2^^^. (10) £424 6s. lOAd. (11) £315. (12) 
£32. (13) 183 days ; 7483 : 7300. 

XXXVI. 

(1) £390. (2) £29 14s. 8§§d. (3) £57 Us. 7id. (4) £5 12&. 6d. 
(5) £4 178. 8id. (6) £20 10s. 6d. (7) £57 18s. 3|d. (8) 
£4736 16s. lO^d. (9) £1900. (10) £52 7s. 9d. (11) £76 3s. 2-65d. 

XXXVII. 

(1) £581 3s. 9H (2) 7tV months. (3) 8^ months. (4) 4^ months, 
(o) 12^ months. 

XXXVIII. 

(1) £8950. (2) £7200. (3) £6400. (4) 99 shares. 
(5) 160 shares. (6) £1611 16s. 8d. (7) £1111 10s. 
(8) £1168 68. 3d. (9) £16873 178. 6d. (10) £5223 2s. Od. 



* The explanation in such answers, for obvious reasons, is omitted. 
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(11) £106 lOt. (12) £97 10s. (13) £160 Gs. Sd. (14) £197 10». 
(15) £98 2s. 6d. (16)3*:£488.10|d. (17) £3 198. 6^ : £4 38. 4d. 
(18) £4 14«. S^M- (-») ^4. (20) £dOO 166. 8ffH (21) 
Increase of £8 Ss. 9fa. (22) £587 ISs. li|d. (23) £75. (24) 
60 per cent. (25) Decreased £34 78. 6d. (26) Increase of 
£5 188. 4d. (27) Increased £16 68. 2^^. (28) £2496a 

(29) £26 13s. 4d. (30) Increase of £115 4s. (31) £124 4s. S\^ 
(32) ^^, (33) 2^. (34) £15 2s. lOd. nearly. (35) £170 lOs. 5d. 

(30) £40000 : £450000. (37) £413135 lis. 10f|d. (38) £594SJf«. 
(39) Decrease £446 3s. O^fd. (40) £100. (41) Capital £Jl»OOUU0 : 
BeoeiptB £100000. (42) 821 : 1195 : 189 : 1 pp. 



TXYTT. 

;i) £4 5s. lO^'jd. per cwt. (2) 6s. &^%d. (3) 154 percent (4) £156 12s 
(5) £75:lo8s £24 (6) 19s. Sd, (7) £65 98. .lid. (8) 
£476 6s. 8d (9) 272 cwts. 2 qrs. 14 lbs. (10) 4s. 8d. and 
58. 3d. (11) lOs. 6d, and £8 5s. 4^d. (12) £18 15s. per 
cent gain. (13) Is. Ijd. (14) £14 lis. 8d. (}2)a lOs. 7^^d. 



XL. 



(I) 198. 2d. (2) 44 (3) 1541. (4) £58 Is. 4d. (5) 25313-48. 
(6) 63^. (7) 40-6. (8) 12 per cent. (9) 18s. 9d. (10) 
£250 5s. 9Jd. (11) lO^d. (12) 120000 (13) 31 29896477... 
(14) £2107 10a. (15) 1420-479... : 4326-5186... :5705042.... 
(16) 12-403 : 37779... ; 49*816... (17) 71 J. (18) 1000. 



XLL 



(1) 10648:900. (2) •00000256:12-25. (3) 429981696 s 

1 -2762815625. (4) 85184 : ^, . (5) 46656 : 8000. (6) 134689 : 
130321. (7) 2-370 : t^Vtt 5 e-102637. (8) i|J : «| : «^ (9) 
2^36419753 :9|S8. (10) 1120|»ftA|i|. 
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XLII. 



1. 53-43. Z 637-4. 

3. 16^. 4. 2^ : -6169. 

5. 6f;-12:-S. 6. 22^:49-07. 

7. 7047 : 19-45. 8. 2-6463 : 6-48^ 

0- 1137-4023 : -7. 



XLHI. 



1. 


7093. 


2. 


97-09. 


3. 


8767. 


4. 


l7^ 


5. 


2-924. 


6. 


512. 


7. 


23. 


8. 


611. 


9. 


79. 


10. 


1061. 


11. 


6-16 : 1-848. 


12. 


66f squaxe ft. £4 IQs. 3^<f. 


13. 


H- 


14. 


1^- 



XLIV. 

1. 165. *. 6. 

3. 54. 4. ^. 

5. f. 6. 172-6. 

7. 99. 8. 285714. 

9. 193^^^. 10. 46|. 

11. 5460. 12. 1024. 

13. 40-48i. 14. 1. 



XLV. 

1. £270 2«. 5-307456d. 8. ^^668 lOf. eSML 

3. £334 5jr.3-4125</. 4. £9091 16«. l-782075dL 

5. £5264 4s, 2-15625(f. 6. £10653 17«. 10-O7889i^« 

7. £1229 9s. 4-6875^. 8. £138 15«. S'QSS5^ 

9. £562 16«. 6-7749l2ti. ID. £525 12«. 7'884376</. 

11. £333 68. Sd. 12. £1001 5s. 

13. £204 Os. 9*648096(/. 14. £21 5s. 2-26992d 

O 
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XLVL 

(1) 28 dys. 4 his. 23mins. 29 sec. (2) £11 1&. (3) £111 78. (4) 
£5001 38. 4d. (5) 28|. (6) 31.ft«jj. (7) 64^. (8) Sft. W' 
105-306196. (10) 98429-98. (11) 6*1082649. (12) 0076 nearly. 

(13) 270 8608. (14) 49 mis, 5 far. 31 pis. 2 yds, 2 ft. 5 in. (15) 
3^ hrs. (16) £14069 10s. 7id. (17) £5705 168. 7d. (18) 27^. 
(19) 10^^. (20)4. (21)^. (22)9350050219-861379. (23) 
1-005. (24) -269255. (25) 625875. (26) 084. (27) 941860 
enlac in. (28) £3682 10s. (29) £2516 17s. 6d. (30) 12^ 
fears. (31) 1132|^. (32) 69^. (33) 48. (34) 4^. (35) 
A)4780-97398097. (36) 8997997. (37) -4727103. (38) 00029. 
(39) 1-25. 

XLVII. 

(I) 695 lbs. 4 oz. 3 dwts. 9 grs. (2) Is. 10^. (3) £8 14b. 2d. (4) 
£250 28.6d. (5) If. (6)1^. (7)^. (8) y^. (9)407755812: 
(10) 33-934899. (11) 160504-9226. (12) -1144. (13) £16 Os. 6(1 

(14) 71 mis. 4 fur. 14 pis. 5 yds. 1 ft. 2 in. (16) 144 ft (16) 
£26 17s. 8id. (17) £11 188. 6d. (18) 16||a. (19) \U' (20) 
^^. (21)0. (22)8004-709485. (23)11-57294. \'24) 146015448. 
(25) 102-204. (26) -0027. (27) 77591i sq. ft. (28) 1764 acres. 
(29) £5 Is. (30)8yrs. (31) 19^^. (32) 7|f . (33)1. (34)20^5. 
(35) 20135-2652434. (36) -005899. r37) 21-812076. (38) 
13762844-4. (39) l-43ls. 

XLVIII. 

(1) 27 tons 4 cwts. 2 qrs. 16 lbs. (2) 1012 lbs. (3) £1467 178. 
2id. (4) £22 7s. 2d. (5) 1^. (6) 7|. (7) 9^. (8) 4i. (9) 
70-621588. (10) 48-112. (11) 256-5148683. (12) 6676. (13) 
35164-8 grains. (14) 107183736 sq. inches. (15) 3 lbs. (16) 
£3 14b 9d. (17) £1670 8s. 5id. (18) 3f . (19) 1-^ . (20) \) 
(21) -A- (22)945-70522. (23)29-2996. (24)34 342295. (25) 
'0991 nearly. (26) £3 Is. 8d. (27) 3779 c. yds. 7 ft. 561 in. 
(28) 16 days. (29) £4 17s. lO^d. (30) 7 years. (81) IfJ. (32) 
3^V. (33)*. (34)9. (35)500-815913. (36)2 206. (37)6-586216. 
(38> -0862653, &c, (39) '0010416. 

(1) 117488 oz. (2) £21 17s. 6d. (3) £115 4s. 3id. ' (4) £221 88. 

4id.' (5) 3VWr (6) 26ff. (7) 35. (8) iH- 0) 1138-3579114. 

(10) Ml -300048. (11)222-2927084. (12)6-63. (13) -00885416. (14) 

969 m. 7 pis. 2 ft. 8 inches. (15) £86 Is. lOjd. (16) £13 198. Ijd- 

(17) £3106 17b. 5d. (lS)l7e^' (19) 2^^- (20)*. (21) 4Hf (22) 

828-422468. (23) 2345-8764a. {%^) 1-87640928. (26) 148346. (26) 

16-2391. i27) 13008 grs. (28) \?!i ^Loya. ^la^ S.VIQ 178. SJd. (30) 3}. 

(31)16ii\, (32)hI4%. V)aV ^^^U^V^- k^^^^^^^^^'^1^. (36) 

I31'67ri9. (37) •0634S9950244, (?%VQ^1*^'^- V>^^•^^lvl. 
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(1) 431700 tm. C2) iS2 5b. lOd. ($) £570 Hi. (4) £10 

16^i*. (6)4tt. (7)2J. (8)*. (9)1018-8086. (10] 
(11) 4*304463. (12) *1435. (18) 133'584 ft. (14) 1 lb. II 




L. 

(1) 431700 tm. (2) £2 5b. lOd. ($) £570 111. (4) £10 5b. l|d. (5) 

* - ' - 123-3034072. 

[2 dwts. 7 gr& 
(15) Is. lOd. (16) £36 48. 6cL (17) £1811 18s. 6d. (18) 8^. (19) 
^Itl- (20)2f. (21)9%. (22)4866*437656. (23)14*5652781. (24) 
4873-7880. (25) 740-9. (26) '01875. (27) 43 ao. 2 ids. 25 p. 12 y. 3 ft. 
109 in. (28) 28} hn. (29) 3b. 7id. (30) 94. (31) 18:X. (32) 10»- 
(33) 24ii. (34) 3^ (85) 2115*546284. (36} •9987. (87) '0013659697 
(3S) 99-6317. (39) 423*84. 

(1) 7 tons 3 orwts. 8 qrs. 5 lbs. 11 ozb. (2) £17 6s. Ud. (3)* £8090 
lOs. 8d. (4) £259 4fl. (5) 7^. (6) 5** (7) 18. (8) fgf. (9) 
800056901. (10)21-06. (11) 3005-10652' (12) '0057. (13) 24410-88 
grs. (14) 10065 ft (15) 105. (16) £502 6a. lOM. (17) £7315 168. 
2d. (18)10Jf. (19) fj. (?0)tf; (21)^. (22)217-6224563. (23) 
1-9075. (24)64-0736192. (25) -2095. (26)4-25. (27) 18792 grs. 
(28) 4 days. (29) £558. (30)10. (31)10. (32) 121?*. (38) 7^- 
(34)3^. (35)813-987803. (86) 109-353. (37) 448*S0018719. (88) 
16-4918. (39) -0228125. 

liH. 

(1) 180829 Qz. (2) £9 4s. lO^d. (3) £30613 ^i 6d. (4) £109 15b. 6fd. 
(5) 5i«. (6) 2}§. (7) 142J. (8) ^. (9) 439-8067. (10) 7-37966. 
(11) 680-33892. (12) 6*5451, &o. (13) 68. 8^ (14) 512 m. 4 fur. 
33 pis. 2 yds. 1 ft. 3 in. (15) lOs. (16) £36 lOs. 2|d. (17) £491 5s. 
10^ (18) 6||. (19) 5^4. (20) 2. (21) 13ff. (22) 4255*13424. 
(23) 61-90348. (24) -0488976. (25) -00149. (26) 1*91163194. (27) 
62,857,296. (28) 1320. (29) £34 10s. 7id. (30) 3^^ yrs. (31) 15^^? 
(32) 1|«. (33) ^. (34) If. (35) 875-1096. (36) 84'2307. (&7) 
43 0782. (88) -04375. (39) -5972. 



Lin. 

(1) 16 days 16 hrs. 2 m. 68 8608. (2) £18 198. 6d.. (d)£902 
9s. 10^. ^^(4) £702 48. 6d. (6) 8^. (6) 3f (7) If (8) 
^V (9)420-8249. (10)26-977. (11)7062626. (12)1401 
nearly. (13) 8 owts. 2 qrs. 7 lbs. (14) 80 mis. 1 fur. 8 pis. 
1 yd. 1 ft. (16) lOA- miles. (16) £12 17s. Ijd. (17) £206 
68. l*S46153d. C18)19«. (19)13^. (20)^. (21)^. 
(22) 27308-092. (28) 8296-6. (24) '46802632. (26) 4-452. 
(26) 07876. (27) 264627 sq. ft. (28) 8^ years. (29) £71 
168. (30) £408. (81) lOJJ. (32) 63^. (33) 24. (34) 73f|. 
(36) 1061*236629. (36) 84299.89191. (87) -142398. (38) 
17*948. (89) 6*d62880. 



2D2 THE dVIL SERYIGE AILITHMETIO. 

lilV. 

(1) 126 IbflL 8 oz. 5 dwtB. 12 grs. (2) 48 Ibn. (8) £953 Us. 8d. (4) 
£24 10s. 24cL (5) Iftf. (6) 4«. 00 3^- W 10. (9) 12988-76693. 
(10) 446*352. (11) 11961*232. (12) '0406. (13) £2 12s. 6d. (14) 92 
mis. 4 fur. 18 pis. 4 yds. 2 ft 10 in. (15) M m^es. (16) £20 13s. 
(17) £3098 6b. 2d. (18) 16^ (19) 3}. (20) 25. (21) A. (22) 
51206*082. (23) 55*0124. (24) 318*906015. (26) 245-^3846.. (26) 
8*625. (27) 221339^ square feet. (28) 8^ guineas (£9 66. 4id.) (29) 
£113 I7fi. 3Ud. (80) 16 years 8 months. (81) 9^). (32) 341-. (33) 
142|. (34)4- (85)2000*83672. (36> 865*49885. (37)6861*90045. 
(38) '00071... (39) 091954... 

UV.* 

(1) 4011m. Sob. 18 dwts. 11 grs. (2) £2 I7s. 6d. (3) £122 3». 0^. 
(4) £257 6b. Zd. (5) m. (6) «. (7) 1«. (8) 2^. (9) 
5511*14976. (10) 31*463839. (11) 9*844635. (12) 60*917. (13) 
•16953125. (14) 1686 pints. (15) Zs. id, (16) £30 139. 6d. (17) 
£4216 12«.2rf. (18) 7** (19) Jfi*. (20) 5f. (21) 1^. (22) 
212*32874. m) 1*4419. (24) 340*8646095. (25) 111. (26) 
81*84 yda. (27) 1779426 aq. ft. (28) 10 men. (29) £21579 I6s. 
(30) 2 yeaw. (81) 8». (32) ^. (33) 17U. (34) ^. (35) 
3535*62 minutes. (36) 1256*64 yardsL (37) '000009588. (38) 
•072. (89) 699*84 oubic inches. 

LV. 

(l)llJfe. (1)1». (8)13J. (4) 8^. (6)899*24467. (6)701-1381. 
(7)3*585207. (8) 48[*295. (9) -009376. (10)7^. (11) H§- (12) 
112. (13)^. (14)48*416. (16) 2 ozs. 6 dwts. 4*32 grs. (16)26638*694. 
(17) •00329376. (18) 66-30172. (19) 185680. (20) 1 gaU. (21) £72071 38. 
3jd. (22) 8 yrs. (23) 14 mis. 7 f. 19 pls.2yd8. 2 ft. 7 in. (24) 90. (25) 
£38 16s. fd. (26) £4371 Os. 7d. (27) 90*909 ; -074. (28) 6336000 ; 
176785^ tons. (29) li20 days: one 11 hrs. 46' ; the other 12 hrs. 16', 
(30)1}* bra, 

LYI. 

(I)IIB. (2)7|«. (3)92. (4)^. (6)589*58519. (6) 
102*910604. (?) 1-6086255. (8) -456. (9) 110 d. (10 
42256 02. (ll)48i ao. (12) £185 14*. 9d. (13) 14^^. (H) 
?««*• (J5)84i. (16)1^. (I7)9fd. (18)1? piW 
(19) -03874679. (20)1240. (21) -0238096.' (22) 40 lbs. 
8oz. 7grs. (23)£8 15f. (24) £946. (25) 3*. (26) £4 
9«. QStf. (27) £17 14*. v / -* ^ ; 

LVIL 

(l)ll^. (2)*. (8)2fi. (4)*063174«. (6)712113-92. 

(6) 15-125. (7) £4 2s. 2d. (8) 41f (9) TTTi^rffff* W 

7 plB. 1 ft. 3-17 in. (11) 16*. V. m£^l W 

17 cwta. 2 qrs. 5 lbs.; £32 16*. 4d. (14) 18f gain per 

cent. (15)230-46» (16Vk £^^,'B SLT^^Ci £105. 
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^ Lvin. 

(1) £121 108. (2) £17 148. 10-89792d. (3) £606 lis. If^d. (4) 
3-6i42867. (5) £4836 138. 4d. (6) 95-13^ lb8. (7) 3 cwt. 2 qrs. 
23 lbs. (8) £86. 

LIX., 

(1) £5 lis. 4Jd. (2) £3 4s. lid. (3) £11 14s. l^d. ; £7 98. 2TVd. 
(4) £28 19s. l^d. (6) £6 16s. lO^d. ; £8 18s. llH#d. (6) 1200 
men. (7) 9 men. (8) 21 hrs. ISfgfm. (9) 90 men. (10) 123^ 
galls. (11) 60^ minutes past 3. (12) £13 68. 6f^. 

LX. 

(1) 26 ac. 3 rds. 3 pis. 29 yds. 2 ft. (2) 45 men. (3) 10 hrs. (4) 
1086167Z. (5) £4 2s. (6) 12f|d. (7) 7ifi in. (8) 7 miles. (9) 

3i^. (10) 1000. (11) 7 per cent. (12) 12J percent. 

• 

LXI. 

(1) 1837 ; 660. (2) i^, (3) 40^^^ ozb, (4) 600 books. (5) 
£9 6s. 9d. ; -35571428. (6) 10;^^^. (7) 134190. (8) 80 ozs. 
(9) 20»^ minutes. (10) 10 yards 11 inches. (11) £640; and I7d. 
(12) £3 16s. lOd. (13) (14) (16) 72 gallons. (16) £345. (17) 
£1 Os. 9d. (18) 14 boys. (19) £36 Is. lOjd. (20) 4. (21) f (22) 
Half-an-hour. (23) 108 ; 14826240. f(24) -0316; '7071 ; '01; -0009. 
(25) 3 days. (26) 6 miles. 

TiXTI, 

(1) 300030018. (2) 1798120070. (3) Thirty milKons six hun- 
dred thousand one hundred and one. (4) 26447109. (5) £1456 
Oa. 6d. (6) 18789697. (7) £1142 19s. 8fd. (8) 35839202872. 
(9) 240443678i. (10)1111373374. (11) 4053fi-^. (12) £1705869 
5s. 5^d. (13) 297366 + 1581 rem. (14) £11026623 7s. 7^cl. 
if. 5) £3016 8s. 3Jd. (16) £539135 3s. 9d. (17) £24563 13s. 7id. 
(18) 1 ton 9 cwts. 3 qrs. 19 lbs. 2 oz. (19) 156 cwts. (20) £1720. 
(21) lOf. (22) 2if|. (22\7Jr. (24), ^V (25)741-35345121. 
(26) 1347-36841. (27) -671456. ^28) 490000. (29) 3600 grains, 
(30) £9 16s. 8d. (31) 3s. 4d. (32) £14 8s. 9d. (33)481^\Vy^. 
(34) 10 per cent. (35) 8 hours. (36) 26f| miles from London. 

(37) Friday, 26 June, 1761. (38) (39) 7 ft. a day. (40] 

£36 6s. (41) -0074; l^V (42) £621 13s* 4d. (43} G4f. (44) 
£715. (46) £1 Is. 6d. ; I cwt 1 qr. OJlbs. ^ o 



2J^4 THE CIVIL SBEVICE ABITHMKTIC, 

LXITL 

(1) £3 Sff. 10'276U (2) £629 Oa. 7id.; £489 U, O^d. (Z) £885 ISi. 
7'93125d.; £5 2», lid, (4) £858 18«. 2'772lS16d, {6) 16m : 129M. 
(6^ 469-6102; 444-144; 1-127386. (7) '4017867142. (8) 4«. 0-1899W.; 
•19123. (9) 838-42. (10) 26 poles 2 yards 6^ inches. (11) 
£14 3». 4^. ; £21 I89. Zfd. (12) 18 lbs. 8 oz. (13) H of an inch. 
(14) Increases it 26 per «ent. (16) 2^d, : 2J^* : and IM 
(16) £10330 18». 2id. ; £690 6$. lO^d. (17) £2700. (18) £67 Tii. 
(19) £36. (20) £919 12«. 8-110621rf. (21) £99 1*. llXd. (22) 
£1416 lo. ei%d.; £1431 Sb. 2m^.; £16 U, 8f}df. (23) £128 U. 
0-860026^. (24) 11168 men. (26) 11». 7ff?. (26) •256581439. 
(27) A 28. ed., B 38., C 3*. Ad, (28) f^ ; £6836. (29) £12308 
Is.lOd. (30) 10i<f. (31) 69-26; 35-76; 6. (32) 2^ days. (33) 
£6 6«. lOJrf. (34) 3 ft. 9 in. (36)385. (36) 1 hr. 7^ m. (37)215 
acres. (38) 265^; 1326. (39) 25. (40)1-36; -0137741 &c. 
(41) Gain£5 13*. 9||^. (42) Decrease -03283... (43) 16 ffc. : 12ft. 
(44) 82.J. (46) 16«. Zd. (46) 12-58... (47) 7 minutes 33*6 seconds. 
(48) £65 10*. 4-8rf. (49) 6 percent. (50) 2-36. (61) 729 : 6i. (62) 
89^. (63) £647 7«. 3|fl?. (54) £297 15*. 'Sd. (55) £3 ds, 9^d. : 
1«. 9^y^.* (66)£16206 16*. (67) £2394 14*. 9|^f?.; £2390 13«. 2^^. 
(58) 10915745-219638242894056847545219688. (59) 564. (60) ^. 
(61) 9,6,1,6, or 6,9,6,1. (62) 70 yards. (63) 1 pole 1 ft. 3^ inches. 
(64) £24 2*. 3J^. (65) 982. (66) 6*. 9^d, (67) 6f per cent, 
gain. (68) 400. (69) 9-5538... : 8-637... (70) £3 4a. 9^^^. : 
£6 58, 9^}d, (71) 10 hrs. 30 mins. (72) Decrease 3-8374713. 
(73) 4 per cent. (74) 19 hrs. 20 mins. (75) 6 per cent. gain. 



(76) Iff lbs., l^lbs., I^lbs. (77) 4-395... (78) 2J. (79) £3,212,000. 
(80) ff gaUs. (81) 914 yds. 1 ft. 7 in. (82) 2yV (83) IJ hour. 
(84) 10 hrs. 487Vr mins. (85) 1-25 lbs. (86) 9009. (87) 19 ft. 
3' 7" 3'" 2"" 10'"". (88) 19 cubic feet 619fi inches. (89) 1. £22 1*. 
2tV. : 2. £44 2». 4^^- « and 3. £7 7». 0|f2r. (90) If its denomina- 
tor is 2 or 5, or made up of twos or fives, see lOl. (91) See lOO. (92) 
Less than the units in denominator. See 102. (93) 1*£62 4*. 7^^. : 
2. £46 13*. 5id, ; 3. £37 65. 9d, ; 4. £31 2s. 3J^. (94) 28-6o78947368 
421062631. (95) 1 year 163f^ days. (96) 2*. 4d. (97) 
6*., and id, (98) 23464-503. (99) 18 per cent. (lOQ) 736 men. ' 
(101) 8-738£?. (102) Increased 63J per cent. (103) £3 2*. 10-f^. : 
£4 16*. 9^d. (104) 50 per cent. (105) £30 1*. 6fff. (105 a) £80. 
per cent. (106) A, £245 : B, £175 : C, £210. (107) £113 1*. lOf^. 
(108) 13U minutes. (109) £343 : £45 15*. (110) £40. (HI) 
1079| Austrian lire. (112) 1' 4-28i90476". (113) 32 men. (114) 
£26 19s. 6^%\d. (116) 105. (116) 481|f acres. (117) £4 10s. 
(118) £8508 10s. lO^d. (119) £181 1*. 5^^%^. (120) £274 13*. 9d. 
(121) 21 days. (122) Nitre, 30 cwts. 1 qr. Ifrf lbs. ; sulphur, 3 
cwts. 3 qrs. 5f lbs. ; charcoal, 5 cwts. 3 qrs. 6f lbs. (123) £10020. 
(124) 37-583 yards. (126) £1305 18*. O^d. (126) 37 lbs. (127) 
Train goes 2^ times as fast (23 : 11). (128) £248 6». 4d. (1-29) 
1 lb. 2 oz. 11 dwts. 16 grs. (130) ^ : %^ : ^. (131) 685f. 
(132) 3 days, (133) £3700. (134) £6 9*. lOrf. (135) £4173 16s. 
3-624625.., (136) 6|. (137^ £\o Qs. \\\d.^^K (138) £1000. 
(139) £4 168. (140) 2A. (141^ -^^^4.... <,\VI^ Tn^ ^\ ^^VL\ 
T-ards. (143) £1040. (144) £S^ l^s. V^'l^^^od. ^Y'^^^ ^osst^^^a^ 



• In discounteT' s iavoui: . 
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£99 5s, Smd. : Gain per cent. £44 2«. 5-^^. (146) £62 10«. 
(147) £360 69. (148) 101 shares. (149) 2 hrs. 3^ mins. (160) 

4 per cent. (l5l) 86. (162)3620. (163)837. (164) -5. (156) £100 
2^. 6^^. (166) 287466^ solid yards. (167) 34 miles. (158) £666 
X8#. 7HSf/. (169) 22 and 12. (160) 80 minutes. (161) 4^ miles 
per hour. (162) £667 6s, 6d, gain. (163) 24 hrs. 3 mins. 
60-6o....8ecs. (164) 8")^^. (166) £18630. (106) 38f hr«. (167) 
First, 2^ ; second, 1^ yrs. (168) 6s. S^d. nearly. (16'J) 40 per cent. 
(170) 27 inches. (171) 82J yds. (172) 2297J^^ cubic ft. (173) 
111104 metres. (174) £126. (175) 67|*. (176) 1020A.. (177) 
706-1. (178) 20 0. ft. r 9" 0'" 3"" 4'"". (179) 20 c. ft. 1116^ c in. 
(180) 2 hrs. (181) -7182819. (182) 13J°;— 9^ ;-22^\ (183) £3 18*. 
6id, (184) 4^fin. (186) 2 hrs. 40'. (180) 620 thalers. (187) 
22-38149. (188) 807^^^ sq. in. (189) l|f dajrs. (190) lOA years. 
(191) £2210*. 2^^\^. (192) 122 florins. (198) 10 ft. (194) £1 11*. 
8-2199674flr. (195) 1061 ; 3f (196) £80. (197) 27 fr. (198) 4 fl. 2 c. 

5 m. : -jij. (199) 2490^*^ sq. in. (200) 36259000. (201) 63-5102.... 
(202) 28 yds. 4 in. (203) 84. (201) £3377 10*. : 96J. (205) ^WV- 
(20G) £1 5*. dd. (207) 61^ yds. : £13 17*. 4rf. (208) 2*718281. (209) 
162000 sees. ; -00000049603174 ; -005869370. (210) £2340 : 8-G. 
(211) £2 4*. dd. ; £36 3*. md. (212) £22 10*. increase. (213) 754. 
(214) ICOlyV square inches. (215) 132-li42857. (210) 1|^ days. 
(217) See lOO, (218) 57^V;jt7irV (219) £4 3*. 10^^. (220) 
£2707 2.9. 10-023376848066?.' (221) 3^3-?^. (222) £8000. (228) 
£4703 Ids. S^. (224) 6,600. (225) SO^fgf hours. (226) 28*milcs, 
and 52 miles an hour. (227) £37 17*. 6-7<t 

LXIV. 
(1) 26-1.509125. (2) IBs. 9d. per gallon. (3) 22^ years. (4J 
5^«^5^=:5 GUlOo gain. (5) 18495000. (6) £52 lOs. increase. 
(7) HS-^%, (8) 283f 

LXV. 

(l)128fj. (2)D«crea8edl8^percent. (3) £7092^^, and 
£8 lOs. 2f4d. (4) 82f (5) See the Question. (6) 10 gulden. 
(7) £1 19s. 4-^d. (8) £2 3s. 2|fJ^d. gain. (9) 1797« 
(10) 10 miles. 

LXVI. 

(1) Train U times as fast (8 to 15). (2)50^. (3)1-794... 
(4) 12 ft. 9' 8^'" 11'"". (5) 12 c. ft. 1296^^ in. (6) 28-65. 
(7) 26-5435416. (8) Increased £29 16s. T^gi^^i- C^) ^^ P^^ 
cent. (10) £2 15s. 3d. ai) 66} men. (13) 17^ days. 
(13) 8 mins. 46-8 sees. (14) 55 mins. past 10 o*clock. (15) 
\ of the work. 

LXVII. 

(1) 27720. (2) 3V^V (3) 6^^; -00067; -6324... (4) 
62-45614... ; -707106... (5) £792 15s. (6) The three and a 
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lialfpereentk (7)He0ee0 3Ojdfl.aiidtaiTQkiw)&ftsfaat. 

(8) 5 dwte. imHi g»- W 1- (10) «^ y*»- (11) lOji 
per lb. (12) -28 ; 18000. (18) -049882716 ; -83. (14) £50000 ; 
£7000. (15) 10 per cent. (16) O^dajB. (17) -0101273148. 
(18) 24s. 6fd. (19) A, £128 3b. : B, £598 Ob. 8d. : C, £170 
17b. 4d. or -fj^ (20) 7^ yn. (21) InTerselj proportional to 
ihe price per gallon. (22) 176 tcmB 18 cwts. 2 qrs. 15^^ Ibe. 
(23) £2124 15b. 9d. (24) 5 dwts. 10 gx«. (25) If^. (26) 78. 
^d. (27) 736. (28) 64 days. (29) 8 horses. (30) 2*828 ; 
014; -039592. (31) 4 lbs. 8 oz. 12 dwts. 19^^^ grs. (32) 
£1750. (33) -4885416. (34) IJ; |; 2^. (35) ^. (36) £33 
Is. 2|d. (37) 1250; 125. (38) 7J. (39) 21544345... 
(40)(1)tIif-(2)^ij. (41) £325 108. (42) 3^ days. (43) 
74/r krs.; 1333i his. ; 2000 hrs. (44) 14 yds. 1 ft ^5) 
£56 88. 4d. (46) £1499 158. 7-2d. (47) 15 days. (48) 
Income £900, and rate 5d. (49) 11:2. (50) £3 10s. (51) 
£900. (52) 237500 francs. 

LXVnL 

(1) -621385752 : -914378.., (2) 370 ac 2 r. 27-49..,pls. (3) 
1^3267-735. (4) £125 48. nearly. (5) 24855 mis. 21 16^. 
5 yds. 1 ft. (6) 2b^^^^ yards. (7) 9- 78807455... francs. 

(1) £653 48. 4f|d. (2) £937 138. 2d. (3) 297 yds. (4) 
£375. (5) £2 98. ajd. (6) £3 Ss. 4d. (7) 184 yds. 2 in. 

(8) 125 sq. ft. 75m i^- C^) ^^^ ^^' HH^- (10) 25 ft 
4 in. (11) 8 ft. ; 13*856; 64 ft. (12) 8^3 m. past 10. (13) 
26th March 1790. (14) lO-^V (15) 1609-306; £1093 Is. lid. 

LXX. 
(1) -0955753246. (2) Income £120 ; rate of Interest £3J4J. 
(3) £11 158. 2|4. (4) 750 men. (5) 56 hrs. (6) 68 c. yds. 
26 ft. 1164 in. (7^ £16 28. lO^^^d. (8) -83 -04. (9) 22234. 
(10) 10 in. (11) '6-339 in. (12) 88^ min. (13) 25f ydfl.; 
80^ yds. (14) £125 principal. (15) -24. 

XXXI. 

(1) -01849; and -62996... (2)360360. (3) 20^^^. (4)1250 
men. (5) — 31f^ ; and ^. (6) £600. (7) £12. (S^)^^^l^ 

(9) A=:£23 58. 9d.; B=£30 14s. 3d. (10) 73 c. yds. 
8 ft. 98 in. (11) lij days. (12) 124 fathoms. (13) 66f yds. 
from A's comer ; A passed his comer thrice, B his twic© 

(14) 1 ^2 a. bonds. (15) A=£18400; B=£12266f. 
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(1) '^Th' (2) m- (3) 27. (4) 4i. (5) 1669-94885. (6) 
164-3248. (7) 31-0639644. (8) 6196. (9) -05. (10) 10|4. 
(11) 2^, (12) 14f. (13) 3f (14) 2603-04". (15) 8 oz. 
17-97 grs. (16) 1356-048. (17) -000104. (18) 3-4992. (19) 
6086 pints. (20) 43cwt8. Sqrs. 14 lbs. (21) £3791 lls.3id. 
(22) £660. (23) 23 mis. 1 fur. 18 pis. 4 yds. 2 ft. 3 in. (24) 
21s. 4d. (25) £25 2s. 3Jd. (26) £4466 6s. 2-4d. (27) 
lif days; A |^, B |4, Oif. (28) £900, £1120, £750. (29) 
1633Jtons. (30) -06561; 3*43. (31) 80 per cent. 

Lxxm. 

(1) £36 58. (2) 6256-9 ; 307. (3) £1299 6*. OJiSU. ; 2 yrs. (4) 
62-6. (5) 14^ ; 4 : 7 by weight 7 : 6. (6) 5f days. (7) ;fil2,000. 
(8) 45 miles. (9) 1200. (10) £242,914m. (11) 30 and 2 miles an 
hour. (12) i. (13) 638020. 

LXXIV. 

(1) 3522178 ; 3998936616. (2) Q. 0. M = 14 days 7 hrs. 
ir 17'^ ; L. 0. M = 2757 days 8 lirs. 10' 9". (3) ^. (4) 3738. 
(5) 1100 ft. per sec. (6) 44-S7894736842105263. (7) 4374. 
(8) 11 c. ft. 1207|4^ in. (9) 34 ft. 6 in. (10) 2* per cent. 
(11) £10. (12) 77J. (13) 3 men. (14) B, 50 yards, 4$ m. 

A. (1) l^rUif decrease. (2) 3h (3) 15 days. (4) 71H- (5) 
275|. (6) A, 7d., B, Id. (7) 83^. (8) £26 16s. (9) 36^. 
(10) 23|, and 20^. (11) 5. (12) 26 c. ft. 727t^t c inches. 

B. (1) . . . (2) £6. (3) 106i. (4) 70 days. (5) £12483 6s. 8d. ; 
£66 9s. 7|d. (6) £12600000. (7) 12m. 15f sees. (8) 6^ inches. 
(9) 6|45, (10) 11th June, 10 o'clock, p.m. (11) 5} feet. (12) 

2d. 

a (1) 2019-70285714. (2) £16 ISs. ll^*d. (3) 3s. (4) £33000 
increased. (6) £131 16s. 4|d.; £65 17s. 8^d.; £43 18s. 5fd.; 
£417 5s, 6id. (6) £20 8s. 0|d. (7) 3970^^. (8) £127 12s, 3d. 
(9) 618a (10) £1772 6s. li|. (11) 11:7. (12) 13tH sees. 

D. (1) 678; 19yds. 294 ft. (2) 1605. (3) £60 16s. decrease. 
(4) 11 -286928 ft. (5) 28 c. ft. 3' 5" 10"' 1'"". (6) 48886xi^ in. 
(7) 6\{. (8) 6s. lOd. (9) 151^ oz. (10) £24 6 f. 3 c. 
3-984375 ml. (11) £503 4s. 7-1712d. (12) 864; 432; 3348; 27. 

E. (1) 226. (2) ^, (3) 46 c. ft. 298ff in. (4) £9^^^. (5) 45. 
(6) 8||fjd. (7) Thursday; Wednesday; Monday. (8) 800000. 
(9) 78|. (10) 74s 3d. (11) 18s. 6^.; 2s. Q\%d, (12) 15 ft 

F. (1) 0. (2) £140; £105; £84-, £10-, £^^, ^Vi ^^'^^V^. V5^ 
£23 128. 6d. (5) a (6) 10^. ij) ^clV.. Wft'^X^^.. v^ 
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112*8825094761. (9) The Fives; £13125. (10) S^days. (11) 
32^ m.; 7i^, and 57^ m. past 6. (12) 25 miles ; 100 miles. 

G. (1) £786^. (2) 0. (3) 20 ft. lO' 8" 6'"=3008i sq. in. (4) 96. 
(5) £196 13s. 6fd. (6) £3 5s. 2fd. increase. (7) 90 days ; 900 
540, and 360 miles. (8) 73^ s. (9) 30^ m. past 12. (10) '83. 
(11) £3339 Is. 0*49962d. (12) 1^ hours. 

H. (1) 4 per cent. (2) 291 c. ft 10991 in. (3) 556800. (4) 36^. 
(5) £10. (6) 26^ mis. from London. (7) 12yv m. (8) l^ 
hours. (9) 1-46. (10) 89^ J 3^. (11) 69321. (12) 26ff. 

I. (1) £36 Os. 7i|d. (2) 441. (3) 6000600. (4) £2412 10s ; 
96^. (6) 15136 : 92365, (6) £9782 128. 2^ (7) 91f . (8) 
10s. 10|d. (9) £166 168. 9d. (10) 1-^ hours. (11) 6f. (12) 
61-705... 

J. (1) £1302 U. 8d. (2) 22-2071625. (3) £5010. (4) £176 
138. 4d. (5) £3173^ (6) 26*3 of -12, i of | of llj, &c. (7) 
•3 ; 1^. (8) £085 x 5 = 8s. 6d. (9) 8*653...; 7*211; 5*76... 
(10) 10 sq. ft. 75iff in. (11) £147 lOs. 8fS«d. ; £3|H* (12) 
6| per cent. 

K. (1) 20. (2) £562 10s, (3) £103 128. 7iHd. (4) 3 calves 
81 lambs, 16 goats. (5) 35||. (6) 3 dwts. 8^ grs. (7.< 
£875981 5s. increased. (8) 240; 720; 960. (9) 105:254. (10) 
£62 17s. 2||d. (11) £1600; 6f. (12) 4^. 

L. (1) £6 58. (2) £45 68. 3d. (3) 2 ac. 3 rd. 8*636 poles (4) 
£60. (5) £7 108. ; £9; £4 lOs. (6) £34 6s. 7id. (7) 684 links. 
(8) £1350: gain £9 5s. (9) £555 lis. 1^.; £1111 2s. 2}d.; £833 
6s. 8d. ; £2500. (10) £627 12s. (11) 22|^ minutes; l^i, ^j, 
and -^ miles. (12) 6Q miles, 

M. (1) 937 lines; and .02268 inches. (2) £374 Os. 3d. (5) 
*299-6997 ; 99'8999. (4) 65|. (5) 32^. (6) £2778 6s. ; and 
£10 10s. 2d. (7) £42. (8) £65 ; he loses £13. (9) 396 ; 297 1 
46? (10) 60000. (11) 17-63246t; 1*647619. (12) 4f miles. 

N. (1) £586 2s. OHd. (2) £534 5s. ll||id. (3) 15 ft. 4 in^ 
(4) 174 0. ft. 617« in. (6) £11 16s. (6) £31 6s. (7) See Key. 
(8) £4 14s. 6fi. (9) £27 6s. 4}^. (10) 72-r. (11) £711 58. 
6^. (12) 33089 : 31680. (13) 76 days. (14) £5 68. ; 
and £6 17s. 4^i^Vk^. (15) £8000000. 



\ 



ANSWERS. 299 

<k (1) Rate of rowing: rate of stream : : 5 : 1. (2) ^. (3) 25 
feet 4 inches. (4) 662 yarda (5) 18 points. (6) 30 qnarters. 
(7) *4. (8) 275625 grains. (9) 40 m. 36^ sees, past 10. (10) 
L.C. M.= 46 189; sum of fractions = ^}f|5. (H) 1|. (12)3x1. 

'P. (1 ) 40. (2) £l 98. 2?g|§J. (3) 6. 13 oz. 4jf drs. ; a. 1 lb. 1 dwt 
16 grs. (4) £6 5«. (5) 3 ft. 8 in. : 8 tons 3 cwts. 3 qrs. 1^ lbs. 

(6) 9|| galls, of water, and 2^ galls, of wine ; and in the second 
vessel 3|| wine, and 2|| water. (7) Edge 4 ft ; diagonal 6*928 
ft.; cost of painting £6 18*. Sd. (8) 9j feet. (9) £16 5s. (10) 133^ 
lbs. (11) HOD ft. per second. (12) 75i°; 17P ; and -65§°. 

Q. (I) 4| miles per hour. (2) ^. (3) Length 35-4 feet, depth 
12-7 feet, (i) 1280: 1029. ' (5) £37 16*. 4ii. (6) A 21^^ 
days; B 27^ days; C 51| days. (7) 360815. (8) 17'69; (a) 
•8944 (b) 9-469. (9) £104 13*. (10^ 70«. 5d. (11) 8ff days; 
A mows 4ff, and B 5|f acres. (12) 30005581441 12 inches. 

R. (1) £336. (2) £9396 ; income £4i.5. (3) £511. 

(4) £984 6«. 10^^. (5) 122 per cent. (6) £7917, 

(7) £425531 IBs. 3f?rf. (8) £85 16*. 1^'^. gain. (9) 6800. 
7221. (10) £480 7*. 6</. (11) £128. (12) 129i : £165. 

J^. (1) £188 12s. (2) ^. (3) 2fff gain. (4) 139 yards 5 in. 

(5) 14508i sq. in. (6) £2590^1^ ; 9^. (7) £50 16s. 10f|d. (8) 
3'539i42857. (9) 168. Oiffffd. (10) 4^ ft. (11) £7500 ; £35 5s. 
(12) G. c. M. 12, L. c. M. 1289148981120. 

T. (1) £1300 ; loss £4. (2) Gain 217Mi- (3) £6 loss. (4) 185f lbs. 
(6) £2 lOs. (6) 84 m. (7) £41 13s. 4d. (8) 8 wks. (9) £60,360 
128. 6d. (10) ^m. (11) T?,V sees. (12) ^ mile. (13) 1; |§f. 
(14) 142857. (16) 10111111101. (16) £580. (17) Is. (18) 429. 
(19) 9^\ m, (20) Now 30 and 60. 

y. — (1) Twenty-two millions five hundred and three thousand four 
hundred and one ; 21263061 ; 84=8-8 ; i^=2i8. ^2) £346 68. 8d. 
(3) £186 198. 9id. (4) 69-67; because -004 is less than "0001X36. 
(5) Is. 4id.; 27| percent. (6) £7 168. 8d.; 4if. (7) £280. (8) 168. 
(9) 6f ; £291 13s. 4d. (10) 637 and 376. (11) 3jd. (12) £2244g. 
(13) 2§4^1bs. (14) 26Adays. (16) £lf. (16) 78J. 

W.— (1) -1263. (2) 49 in.; 84-87. (3) 16ft. 9 in. (4) £800. (6) 
£1180. (6) £20 8s. 7-036d. (7) £3000. (8) le^V oz. ; 6^ per 
cent. (9) 40 yards. -(10) 72^. (11) £9 68. 8d. ; 12J gain. 
(12) 48-072 yds. (13) 31 mis. 2 f. 3 y. 2^^|^ ft. (14) 9 c. ft. 
479-6848 c. in. (16) It loses Z^m, a day. 
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CUBE ROOT. 

Some prefer the following method of working the Cube Koot, 
which will be understood from the example below. 
To find the Cube root of 12977876 :— 



60 
3 


1200 
189 


12,977,875 (236 
8 

* 


63 
3 


1389 


4977 
4167 


690 
5 


158700 
3475 


810875 
810875 



695 162175 

Divide into periods, find the first root, figure 2, subtract its cube 8, 
and bring down the period 977 after the remainder 4^ just as already 
explained at page 187. 

Now write 3 times the square of the root figure just found with OC 
annexed a little to the left, and 3 times the same fignre with a 
annexed, further to the left. 

Try how often 1200 is contained in 4977, and place the next figure 
3 in the root and under the 60, to which add it. Multiply 63 by the 
same root figure, adding the product to 1200, and multiply their sum 
1389 by the figure 3, placing the result under the 4977, and subtract, 
bringing down the next period 875. 

Now write the squarie of 3 under the second column, and add it to 
the two numbers immediately above it, and annex 00. Now try how 
often this result 168700 is contained in 810875, and write the 5 in the 
root and also on the left, add it to the number found by adding the 
previous figure 3 to the 63 and number above it, again annexing a 0, 
getting 695, which multiply by 6, placing the product in the second 
column, and adding as before, getting 1621 75, which multiply as before 
by the last root, figure 6. 

Note. — Question LXIII., No. 33. — ^I prefer thefollowing solution : — 

Time for 12 m., whoW journey, with and against the wind=^% of 60' 

+ 60' = 86'. If no wind, rate per hour = 8| m. Hence tine for journey 

if no wind=8f :l2::60':83f^'. Therefore wind retards him 

ofi oo.,^n|»/,^ 6»'-X2H _ 6xl760x98 _,^, ,, ^^ 

86-83f J=24f ,or ^ 43 x 60 =^^^^ ^^^ 
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